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In the United States there are many educational opportu­
nities awaiting the willing and able high school graduate. 
The possibilities for education beyond high school have never 
been greater in terms of program variety and available finan­
cial aid. The important decision for an ever increasing num­
ber of high school students is not whether to continue their 
formal education after high school but which occupation to 
choose. For most the latter is by far a more difficult choice 
than the former. 
Today, more than ever before, the United States is tech­
nologically oriented, and technological breakthroughs are 
considered commonplace. Many young people are quite under­
standably interested in continuing their education beyond 
high school because they would like to have a part in this 
technological advancement. They are faced with the perplexing 
problem of selecting an appropriate field of study and then 
choosing a career objective. Somehow these choices are made, 
but present completion rates indicate that the methods of 
choice are far from efficient. 
This study is concerned with but one aspect of techno­
logical education, engineering technology. Entering students 
and graduates were studied in an effort to provide new 
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knowledge that will hopefully lead to improved methods of 
attracting properly qualified and motivated students who will 
in turn succeed in a rapidly expanding occupation - engineering 
technology. 
Engineering technicians 
If the literature is consulted in an attempt to obtain a 
definition of an engineering technician, it soon becomes ob­
vious that there is little agreement in terminology at any 
level of technology. Profuse confusion is descriptive of the 
situation. 
Armsby (5), in attempting to alleviate the prevailing 
confusion, conceptualized an "engineering team" consisting of 
technicians, scientists and engineers. He states the general 
responsibilities of the team members as follows (5, p. 187): 
The scientist conducts the research which leads 
to new ideas. The engineer develops useful applica­
tions of these ideas. The technician assists the 
scientist and engineer and supervises the workman 
who translates design into reality. The technician 
is the link between know-why of the scientist and 
the engineer and the know-how of the craftsman. 
It is difficult to argue with such a general description of a 
technician; however, there are many levels of technicians and 
similarly a great variety of educational programs. 
Thrane (28) has proposed a spectrum of technical education, 
developed around a ratio of manipulative skill to theory, in 
an effort to classify technical education programs and the 
general job functions of graduates of these programs. His 
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spectrum includes six levels of individuals from "vocational 
craftsman" whose training and subsequent job involves nearly 
100 percent manipulative skill to the "research engineer" or 
"scientist" whose post-graduate work deals predominantly with 
theory. Between these limits he places, according to de­
creasing manipulative training, the "technical craftsman", 
"industrial technician", "science/engineering technician" and 
the "engineer, physicist or chemist at the baccalaureate 
level". But these are not exact classifications because over­
lapping can and does occur, and it is this overlapping of job 
activities that makes precise definition a formidable problem. 
The elusiveness of identifying and defining just one type 
of technician, the engineering technician, is a manifestation 
of the overall problem of definition. Henninger (15) observes 
that endless variations in concept of the engineering techni­
cian are paralleled by similar variations in educational pro­
grams, all claiming the same objective, that is the training 
of engineering technicians. 
Engineers' Council for Professional Development 
The Engineers' Council for Professional Development (ECPD) 
provides a very necessary evaluation service for institutions 
professing to prepare engineering technicians and wishing to 
have their engineering technology programs formally recognized. 
ECPD was founded as a joint effort by seven national 
engineering societies in 1932. Historically the first activity 
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of the organization was accreditation of engineering curricula, 
a function which has retained its original importance in the 
organization. Interests of ECPD are reflected in the committee 
structure which includes the Engineering Education and 
Accreditation Committee, Guidance Committee, Student Development 
Committee, Young Engineers Committee, Ethics Committee, Com­
mittee on Recognition of Continuing Engineering Studies and the 
Engineering Technology Committee. 
According to Henninger (16) , the Engineering Education and 
Accreditation Committee of ECPD first accepted the respon­
sibility for inspecting and evaluating engineering technology 
curricula in 1944. Brunner (7) indicated that only three 
institutions appeared on the first list of seven approved cur­
ricula published in 1946. Today the accreditation of engineer­
ing technology curricula is the province of the Engineering 
Technology Committee, which listed 152 accredited curricula in 
45 institutions in the 35th annual report for the year ending 
September 30, 1967 (9). Henninger describes the accreditation 
function as follows (15, p. 397): 
Accreditation of an engineering technology cur­
riculum by ECPD constitutes a public acknowledgment 
that the curriculum, the faculty, the facility, and 
the institutional policy have been searchingly 
evaluated in terms of published definitions and 
criteria, and found to be competently accomplishing 
the objectives claimed for it, and that these ob­
jectives are considered to be appropriately within 
the accepted scope of engineering technology. 
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American Society for Engineering Education 
Since 1944 there have been many improvements in the 
criteria for judging engineering technology curricula, and the 
American Society for Engineering Education (ASEE) has been a 
strong influence in revising these criteria. 
ASEE was founded in 1893 as the Society for Promotion of 
Engineering Education. The present name was adopted in 1946. 
The stated purpose of ASEE is "advancement of education in all 
of its aspects which pertain to engineering and allied branches 
of science and technology, including teaching and learning, 
research, extension services, and public relations" (3, p. 3). 
The interest of ASEE in the training of engineering technicians 
is exemplified by several major events during the past four 
decades. 
ASEE has sponsored two national studies of technical 
institute^ education. The first study was a collateral project 
of the 1923-29 investigation of engineering education, and was 
prompted, according to Graney (14) , by the instability of this 
segment of American education. The second national study, 
essentially an updating of the first, was published in 1959. 
^Technical institute as used here means an institution or 
division of an institution which offers engineering technology 
programs; therefore, technical institute education and engi­
neering technology education are synonymous. More recently a 
divergence has been seen wherein technical institute education 
is becoming more inclusive and engineering technology educa­
tion more definitive. 
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In 1941, several years after the first study, ASEE formed 
a Technical Institute, Division. Brunner (7) believes that 
this provided early and important recognition to technical 
institutes. It was also recognition on the part of ASEE of a 
growing acceptance of the role of higher education in training 
engineering technicians. 
In 1959, subsequent to the second national study, the 
General Council of ASEE recognized that engineering technology 
education in the United States was seriously in need of re-
evaluation of standards because of rapid expansion of technician 
education coupled with great diversity in both level and quality 
of curricula. Subsequent financing of the proposed re-
evaluation project through a grant by the National Science 
Foundation resulted in the 1962 report entitled Characteristics 
of Excellence in Engineering Technology Education often referred 
to as the "McGraw Report" after the project director, James L. 
McGraw. The forward to the report outlines the goals of the 
study. 
The technical education community, of course, 
does and should insist upon a high degree of va­
riety and diversity within the field, but it also 
recognizes that within this variety and diversity 
there must be a core of agreement if chaos is not 
to result. It is in search of this core of agree­
ment in a segment of the technical education spec­
trum that this study has been prepared. (2, p. 4) 
It further states that the chief task was formulating a set of 
educational criteria for engineering technology curricula. 
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It is hoped that these criteria will be useful 
for strengthening existing engineering technology 
curricula and for constructing new ones. It is 
hoped also that these criteria will be of value to 
the Engineers' Council for Professional Development 
in its program of accreditation of engineering 
technology curricula. (2, p. 4) 
The "McGraw Report" specifically recommended that "engi­
neering technology" be used instead of "technical institute" 
when referring to curricula of the type covered in the report. 
Also recommended were the terms "engineering technology" and 
"engineering technician" to represent the field of study and 
the job incumbent respectively. ECPD incorporated this "new" 
terminology in its next (1962) annual report; however, stan­
dardized terminology does not yet prevail. ASEE, who spear­
headed the "McGraw Report", still retains the name "Technical 
Institute Division" for individual membership and "Technical 
Institute Administrative Council" for institutional membership 
with interests in engineering technology education. 
The following definitions were proposed in the "McGraw 
Report" and subsequently adopted by ECPD (2, p. 11-13): 
Engineering technology is that part of the 
engineering field which requires the application 
of scientific and engineering knowledge and methods 
combined with technical skills in support of engi­
neering activities; it lies in the occupational area 
between the craftsman and the engineer at the end 
of the area closest to the engineer. 
An engineering technician is one whose educa­
tion and experience qualify him to work in the 
field of engineering technology. He differs from 
a craftsman in his knowledge of scientific and 
engineering theory and methods and from an engi­
neer in his more specialized background and in his 
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use of technical skills in support of engineering 
activities. 
An engineering technology curriculum is a 
planned sequence of college-level courses, usually 
leading to an associate degree, designed to pre­
pare students to work in the field of engineering 
technology. 
Technical manpower supply and demand 
The shortage of new engineering graduates is a well-
recognized fact and frequently lamented in reports by both 
governmental and private agencies. A 1967 Engineering Manpower 
Commission report dealing with the future supply of engineers 
states in summary that 
a close look at the future supply of new engi­
neers leads inescapably to the conclusion that engi­
neering manpower shortages, with all,their repercus­
sions on salary structures, business expansion, 
technological development, and personnel utilization 
plans, will continue to dominate the picture as far 
ahead as we can reasonably predict. (11, p. 5) 
Those involved in engineering technology education see the 
shortage of engineers as an opportunity for better engineering 
technicians to step in and supply much of the technological 
know-how. This position is supported by a report on a demand 
survey for engineers and technicians^ published in 1966 by the 
Engineering Manpower Commission. 
Technicians are defined in this report as "sub-professional 
assistants to engineers and physical scientists. They perform 
some, but not all, of the functions normally done by engineers 
or scientists. Their job requires the application of scien­
tific principles to the performance of their work. They have 
technical education beyond high school of one or more years 
(normally two) full time, or equivalent industrial training 
and experience". (10, p. 93) 
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.....In the face of high demand and limited supply, 
employers will have relatively few choices among 
alternative methods for meeting their needs for 
engineers. Probably the most effective results 
will be achieved by programs to improve the 
utilization of existing engineers, coupled with 
increased employment of technicians to perform 
the more repetitive technical functions. Another 
alternative would be to conduct active educational 
programs to upgrade stibprofessionals to the equiv­
alent of an engineering degree. (10, p. 69) 
Employers questioned in this survey indicated an overwhelming 
demand for formally educated technicians in nearly all indus­
tries. A large, majority of employers predicted an increasing 
ratio of technicians to engineers and scientists employed by 
their companies, an increase in the number of company trained 
technicians and an increase in the proportion of formally 
educated technicians among new technicians hired. Because of 
the rapidly changing picture relative to the utilization of 
technicians, the report indicates that qualitative judgments, 
such as those made by the employers surveyed, are probably a 
better measure of future demand trends than quantitative 
estimates. However, all available estimates indicate a bright 
future for graduates of technician training programs in this 
decade and well into the next. 
Engineering technician projections 
A 1966 study of technician manpower by the United States 
Department of Labor provides numerical estimates of demand 
for all types of technicians. (42) The projected need for 
all new technicians is in the range 887,000 to 1,290,000 for 
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the period 1963-75. The intermediate projection is 1,025,000 
or an average annual need figure of nearly 86,000 over the 
twelve year period. The total need figures reflect estimates 
of growth as well as losses due to deaths, retirements and 
transfers. The range of the estimate reflects the limiting 
economic and technician utilization factors predicted for the 
period. 
Engineering technician^ growth requirements, according to 
the intermediate projections, are 224,500 for the twelve year 
period. A total need figure for engineering technicians is 
not provided, but it can be estimated by applying the same 
attrition percentages for deaths, retirements and transfers 
used to project the total need figure for all technicians. 
Including estimated losses, the projected need figure for 
engineering technicians becomes 307,800 for the twelve year 
period or an average annual need of nearly 26,000. 
Unfortunately the 1966 Department of Labor report does 
not provide supply information for engineering technicians as 
a separate group, but a 1967 report by the Engineering Manpower 
^As defined in this study, "engineering technicians assist 
engineers in the application of basic scientific principles 
to the solution of practical engineering problems involved in 
creating a product or process. Engineering technicians 
usually specialize in one of the branches of engineering, and 
their specific duties and job titles usually vary according to 
the branch of engineering in which they specialize". (42, 
p. 13) 
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Commission helps clarify the supply side of the picture. (12) 
Schools throughout the country were asked to indicate full and 
part-time students in engineering technician programs^ for fall 
term of 1966 and to estimate the number of graduates during 
1966-67. Results indicated nearly 80,000 enrolled in engi­
neering technician programs, 27,000 part-time and 53,000 full 
time. Estimated engineering technician graduates during 1966-
67 were just under 16,500. Schools with at least one ECPD 
accredited curriculum showed a total engineering technician 
enrollment of approximately 24,500 with estimated 1966-67 
graduates of 6,144. 
If graduation from an ECPD accredited program or equiva­
lent defines an engineering technician, it is probably safe to 
assume that the actual total of engineering technician grad­
uates for the year 1966-67 was somewhere between the 6,144 esti­
mated graduates from schools with at least one ECPD accredited 
curriculum and the 16,445 estimated by all institutions re­
sponding. This is considerably less than the average annual 
need figure of nearly 26,000 projected for the period 1963-75 
by the U.S. Department of Labor in the report cited earlier. 
A 1964 statement made by Torpey in a discussion of the need 
for engineering technicians still seems to depict the present 
situation. 
^Engineering technician programs were defined in this sur­
vey as "engineering oriented organized occupational curriculums 
of at least two (2) but less than four (4) years, leading to 
the Associate degree or similar designation". (12, p. 8) 
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Although the lack of adequate statistical data 
and imperfections in methodology cast limitations on 
the value of literal figures in any estimates of 
current or prospective engineering technician needs, 
the evidence is conclusive that the present develop­
ment sources are failing, by far, to produce suf­
ficient numbers of qualified engineering technicians 
to meet the most conservative manpower estimates— 
now or during this decade. (29, p. 388) 
Selecting an occupation 
Each year thousands of young men and women choose engi­
neering technology as their occupational goal. Those who suc­
cessfully complete their preparatory educational programs 
experience the benefits associated with the tremendous demand 
for competent, engineering technicians. Starting salaries are 
good and job prospects excellent. Manpower studies indicate 
that thousands more could be placed annually as engineering 
technicians. But to do so more individuals must be attracted 
to the engineering technology occupation, but not all high 
school graduates are suited for the rigorous educational pro­
grams required. Those interested in pursuing a technical oc­
cupation must properly identify their occupational goals and 
then select appropriate educational opportunities. But what 
are the identification processes? How is a decision on an 
occupational goal achieved? These and other related questions 
are the essence of occupational choice, a complex phenomena, 
for which a variety of theoretical formulations have been 
proposed. No matter which theory is examined, the need for 
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occupational information in selecting an occupation is expressed, 
usually along with several other determinants. 
Shartle has described occupational information very con­
cisely. 
Occupational information is essentially a 
description of man's work and its related conditions. 
It is not primarily a study of the characteristics 
of man himself, but rather of his environment. 
(23, p. 2) 
In his definitions he proposes a distinction between "job" and 
"position", a scheme which has been adopted by other writers 
in this and related fields; however, according to Webster's 
Seventh New Collegiate Dictionary, the terms are synonymous. 
Shartle suggests five categories of occupational information 
for a position (job) that can be summarized as follows: 
(1) Identifying information - includes the title and 
physical location of the job. 
(2) Work environment - includes both social and physical 
surroundings. 
(3) Work performed - includes what the worker actually 
does. 
(4) Conditions of employment - includes hours of work, 
rate of pay and union membership requirements. 
(5) Worker requirements - includes the desired traits of 
applicants. 
Need for the Study 
Because engineering technology is an occupation experi­
encing quite severe manpower shortages, it is necessary to 
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attract many more individuals with proper qualifications into 
preparatory educational programs. Occupational information is 
generally considered as an important determinant in the selec­
tion of an occupational goal. Therefore, accurate information 
about the engineering technology occupation is essential. 
Of the five categories of occupational information iden­
tified by Shartle and summarized in the previous section, only 
work performed seems reasonable for useful generalization 
among the many and varied jobs comprising the engineering 
technology occupation. General conditions of employment, such 
as average starting salary, and certain worker requirements, 
such as level of preparatory education, are fairly well estab­
lished for the engineering technology occupation. Identifying 
information and work environment would be difficult to gener­
alize and these types of occupational information are most 
useful with respect to a specific job with a particular com­
pany. But work performed could conceivably be generalized 
across jobs in a manner that would allow prospective students 
to obtain rather quickly the job activity profile of engi­
neering technology graduates. 
If generalizing job activities is practical, it may be 
possible to differentiate job activities by program of study, 
company type or duration of employment. Further differentiation 
of job activities might be possible by obtaining estimates of 
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time spent engaged in the various job activities. Job activity 
information of this type would no doubt help prospective 
students in their deliberations on an occupational goal. It 
also seems reasonable that this information would be of use to 
those concerned with curriculum development. 
It is interesting to speculate how students who have 
already selected engineering technology as their occupational 
goal view their future job activities. A comparison of the 
job activity preconceptions of entering engineering technology 
students and the job activity perceptions of engineering 
technology graduates could provide a measure of accuracy of 
the preconceptions of entering students. The accuracy of the 
preconceptions would be an indication of the type of job activ­
ity information, if any, needed by prospective students. 
Analysis of the preconceptions of entering students may also 
indicate the existence of an occupational sterotype, if it is 
different from actuality. 
This study could possibly lead to a longitudinal study of 
the entering engineering technology students in an attempt to 
develop a guidance instrument. For instance, it is conceivable 
that an accurate preconception of future job activities by an 
entering student might be predictive of success in school and 
even success after graduation. Finally, it is hoped that this 
study will serve as a model for other studies in specialized 
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fields where student recruitment and curriculum development 
are of concern. 
Objectives 
The objectives of this study were to answer the following, 
broadly stated questions : 
(1) What is the nature of the job activity perceptions 
of engineering technology graduates? 
(2) What is the nature of the future job activity pre­
conceptions of entering engineering technology 
students? 
(3) How do the job conceptions of engineering technology 
graduates and entering engineering technology 
students compare? 
Definitions 
This study was concerned with engineering technicians 
and their occupation of engineering technology. These terms, 
defined in the "McGraw Report" and adopted by ECPD (see page 
7), were basic to this study; however, further delimitation 
was necessary in order to specify the scope of this study. 
Engineering technology graduate ; A graduate of one of 
the four ECPD accredited engineering technology 
programs at Iowa State University who has entered 
the engineering technology occupation, i.e. an 
engineering technician. 
Engineering technology occupation; The field of employ­
ment of engineering technicians, as defined in the 
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"McGraw Report", prior to receiving a baccalaureate 
or higher degree. 
Entering engineering technology student; A first quarter 
student in one of the ECPD accredited engineering 
technology programs at Iowa State University. 
Source of Data 
An instrument referred to as the Job Characteristics 
Inventory was developed to obtain job activity perceptions of 
engineering technicians. The development of this instrument 
is described in Chapter III. Job activity information was 
subsequently collected as part of a more comprehensive follow-
up study of graduates of the Chemical Industries, Construction, 
Electronics and Mechanical Technology programs of the Technical 
Institute in the College of Engineering at Iowa State 
University. 
Entering student job activity preconceptions were obtained 
during the first week of fall quarter, 1968, with a slightly 
modified form of the Job Characteristics Inventory. The devel­
opment of this form of the inventory is also discussed in 
Chapter III. 
Hypotheses 
The following hypotheses, stated in null form, were tested 
in the course of this study. 
18 
(1) No difference exists, as measured by the Job Char­
acteristics Inventory, among job activity perceptions 
of engineering technology graduates with respect to 
program of study. 
(2) No difference exists, as measured by the Job Char­
acteristics Inventory, among job activity perceptions 
of engineering technology graduates with respect to 
year of graduation. 
(3) No difference exists, as measured by the Job Char­
acteristics Inventory, among job activity perceptions 
of engineering technology graduates with respect to 
company type. 
(4) No difference exists, as measured by the Cfob Char­
acteristics Inventory, between job conceptions of 
entering engineering technology students and engi­
neering technology graduates with respect to program 
of study. 
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REVIEW OF LITERATURE 
Introduction 
This literature review first attempts to trace the develop­
ment of theory pertaining to selection of an occupation. The 
theoretical formulations presented tend to establish occupa­
tional information as an important determinant in selecting an 
occupation. 
Because job activities are an essential part of occupa­
tional information, they constitute the subject matter in the 
second section of this literature review. Past research on 
knowledge of job activities appears to have been rather minimal; 
however, two studies were found that tend to verify the impor­
tance of this type of knowledge. In addition to these two 
studies, related research reports are cited in which job 
activities information, collected using questionnaire items 
stated in behavioral terms, has been applied in curriculum 
development, differentiating among engineering jobs and job 
analysis. 
The last section of this literature review includes 
several studies of employed technical personnel. These studies 
are particularly relevant to the portion of this study dealing 
with the job perceptions of graduate engineering technicians. 
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Theory Development 
Ginzberg, Ginsburg, Axelrad, and Herma (13) published 
a developmental theory of occupational choice in 1951. Their 
approach concentrated on the decisions individuals make with 
respect to their ultimate work during successive periods of 
maturation. These periods were identified as the fantasy (up 
to age 11), tentative (ages 11-17), and realistic (beyond age 
17). The tentative period was divided into four stages of 
interest, capacity, value, and transition; the realistic period 
was divided into exploration, crystallization, and specification 
stages. The theory is best summarized in the words of the 
authors. 
First, occupational choice is a process which 
takes place over a minimum of six or seven years, 
and more typically, over ten or more. Secondly, 
since each decision during adolescence is related 
to one's experience up to that point, and in turn 
has an influence on the future, the process of 
decision-making is basically irreversible. 
Finally, since occupational choice involves the 
balancing of a series of subjective elements with 
the opportunities and limitations of reality, the 
crystallization of occupational choice inevitably 
has the quality of a compromise. (13, p. 198) 
In publishing this theory, the authors charged that vocational 
counselors were attempting to counsel without having developed 
a supporting theory of occupational choice. 
In defense of the counseling profession. Super published 
a paper in 1953, in which he stated (25, p. 185): 
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It is the principal purpose of this paper to set 
forth a theory of vocational development, a theory 
inherent in and emergent from the research and phi­
losophy of psychologists and counselors during the 
past two decades. 
He endeavored to show how each of the elements of the theory 
by Ginzberg et had already been presented by others doing 
research in a number of related areas. He concluded that the 
only originality in that theory was rearrangement of the old 
rather than the creation of new concepts; however, he did 
concede the following (25, p. 186): 
the rearrangement is original because it brings 
out details or relationships which have been missed 
or points up new applications. Ginzberg's theory 
is indeed an important contribution 
This statement is not as generous as it may seem because 
Super's literature review of the "inherent and emergent" made 
the unrelated efforts of the past readily apparent. 
Super found several limitations in the work of Ginzberg 
and associates. Because of these limitations, he presented 
the main elements of an "adequate" theory of vocational develop­
ment as they appeared in the literature. He then organized 
these elements into a summary statement of a comprehensive 
theory. The theory was stated as a series of ten propositions 
including (25, p. 189-190): 
1. People differ in their abilities, interests, and 
personalities. 
2. They are qualified, by virtue of these character­
istics, each for a number of occupations. 
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3. Each of these occupations requires a character­
istic pattern of abilities, interests, and 
personality traits, with tolerances wide enough 
however, to allow both some variety of occu­
pations for each individual and some variety of 
individuals in each occupation. 
4. Vocational preferences and competencies, the 
situations in which people live and work, and 
hence their self concepts, change with time 
and experience (although self concepts are 
generally fairly stable from late adolescence 
until late maturity), making choice and adjust­
ment a continuous process. 
5. This process may be summed up in a series of 
life stages characterized as those of growth, 
exploration, establishment, maintenance, and 
decline, and these stages may in turn be sub­
divided into (a) the fantasy, tentative, and 
realistic phases of the exploratory stage, 
and (b) the trial and stable phases of the 
establishment stage. 
6. The nature of the career pattern (that is, the 
occupational level attained and the sequence, 
frequency, and duration of trial and stable 
jobs) is determined by the individual's pa­
rental socioeconomic level, mental ability., 
and personality characteristics, and by the 
opportunities to which he is exposed. 
7. Development through the life stages can be 
guided, partly by facilitating the process of 
maturation of abilities and interests and 
partly by aiding in reality testing and in the 
development of the self concept. 
8. The process of vocational development is essen­
tially that of developing and implementing a 
self concept: it is a compromise process in 
which the self concept is a product of the 
interaction of inherited aptitudes, neural and 
endocrine make-up, opportunity to play various 
roles, and evaluations of the extent to which 
the results of role playing meet with the 
approval of superiors and fellows. 
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9. The process of compromise between individual and 
social factors, between self concept and reality, 
is one of role playing, whether the role is played 
in fantasy, in the counseling interview, or in 
real life activities such as school classes, 
clubs, part-time work, and entry jobs. 
10. Work satisfactions and life satisfactions depend 
upon the extent to which the individual finds 
adequate outlets for his abilities, interests, 
personality traits, and values; they depend upon 
his establishment in a type of work, a work 
situation, and a way of life in which he can 
play the kind of role which his growth and ex­
ploratory experiences have led him to consider 
congenial and appropriate. 
Super's statement of a comprehensive theory illustrates, by 
virtue of the many determinants suggested, the complexity of 
the process of selecting an occupation. 
The literature contains a multitude of studies involving 
many of the determinants mentioned by Super; interest measure­
ment is probably the most prevalent example. The matching of 
individual traits, particularly interests, to occupational 
requirements has been quite popular in vocational guidance. 
Super, in a later publication, commented on this approach to 
vocational guidance while at the same time seemingly agreeing 
with the charge by Ginzberg e;t a]^. that counselors were at­
tempting to counsel without a supporting theory, which he 
refuted four years earlier. 
That this approach has proven fruitful is clear. 
That its contributions are of permanent significance 
is likely, for the assumption that individuals differ 
in abilities and interests, and that these differ­
ences have vocational implications not only makes 
good theoretical sense but is borne out by a mass of 
research. But it is suggested that concern with 
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the development and use of the techniques needed to 
implement this approach to vocational guidance has 
led both to a failure to develop a supporting theory 
and a failure to explore other theories and ap­
proaches that would supplement this approach. 
(24, p. 169) 
Super has continued to develop his comprehensive theory, 
and in a more recent work, he suggests the following vocational 
development tasks which he believes occur during the life 
stages of exploration and establishment (26, p. 81): 
A. Crystallizing a vocational preference 
B. Specifying a vocational preference 
C. Implementing a vocational preference 
D. Stabilizing in a vocation 
E. Consolidating status and advancing in a vocation. 
Crystallization and specification are characteristics of the 
exploration life stage. Implementation is a characteristic of 
either the late exploration or early establishment stage. The 
remaining tasks of stabilization and consolidation are of 
concern later in the establishment life stage after entry into 
an occupation. 
Crystallization involves formulating a generalized voca­
tional goal, and specification is converting the generalized 
goal into a specific preference to which an individual feels 
committed. Super believes these two tasks involve a series of 
behaviors, attitudes and attributes including the possession of 
information concerning the preferred occupation. 
Possession of information concerning the pre­
ferred occupation is manifested in verbal behavior, 
in which the subject reveals what he knows about 
requirements, training, duties, conditions of work, 
and so forth, in the occupation which he prefers. 
(26, p. 87) 
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Blau, Gustap, Jessor, Parnes, and Wilcock (6), representing 
the disciplines of psychology, economics and sociology, collab­
orated during the summer of 1954 in developing a conceptual 
framework of occupational choice. They recognized that occu­
pational choice has many dimensions and can be approached from 
various perspectives. Each perspective, because of the asso­
ciated discipline (psychology, for example) excludes from 
consideration some important variables (economic considerations, 
for example) which may affect occupational choice by the indi­
vidual or individual selection by the occupation, represented 
by a selecting agency to which the individual makes application. 
Their hope in developing a conceptual framework, was to call 
attention to the various determinants of occupational choice 
and selection in order that exact relationships could be deter­
mined by empirical research, thereby resulting in a systematic 
theory. 
Their very elaborate schema of occupational choice and 
selection included two main categorizations resulting from 
the social structure, defined as the institutionalized patterns 
of activities, interactions and ideas. These categorizations 
involved the individual and the occupation which the individual 
eventually chooses and into which he is accepted. 
The immediate determinants of occupational choice by the 
individual were specified as occupational information, tech­
nical qualifications, social role characteristics, and reward 
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value heierarchy. The choice itself was presented as a com­
promise between the individual's preference for an occupation 
and his expectation of entering that occupation. Antecedents 
to the immediate determinants included sociopsychological at­
tributes , personality development and biological conditions as 
well as the social structure, which is the basis for the 
entire schema. 
The immediate determinants for the selecting agency were 
specified as formal opportunities (demands), functional re­
quirements, nonfunctional requirements, and amount and type 
of rewards. The selection of an individual is presented as a 
compromise between ideal standards and realistic estimates. 
Antecedents to the immediate determinants included socioeco­
nomic organization, historical change, physical conditions and, 
of course, the social structure. 
Holland published a theory of vocational choice in 1959 
citing the work of Blau et al. as an example of an expressed 
need for more comprehensive theorizing. He described his own 
effort as, 
an attempt to delineate a theory of vocational 
choice which is comprehensive enough to integrate 
existing knowledge and at the same time sufficiently 
close to observables to stimulate further research. 
(18, p. 35) 
The principal elements in Holland's theory were occupational 
environments, the person and his development, and the person-
environment interaction. 
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Holland specified six occupational environments and 
assumed that they encompassed all major kinds of American 
working environments. An ordering of preferences for these 
six environments was proposed as part of the development of the 
person, with the environment heading the hierarchy determining 
the major direction of vocational choice. The nature of the 
hierarchy, whether well-defined or ambiguous, and external 
influences, which might form barriers to the hierarchical 
choice, were seen as important determinants of vocational 
choice. Other major determinants included a level hierarchy, 
involving intelligence and self-evaluation, and personal and 
occupational knowledge. 
Holland assumed that individuals learn about occupational 
environments as a necessary condition for ordering of pref­
erences. In addition, he suggested a "selective perception", 
which results in more knowledge about the environments poten­
tially meaningful for an individual. The following hypotheses 
relating to occupational information were presented (18, p. 
40-41) : 
1. Persons with more information about occupational 
environments make more adequate choices than do 
persons with less information. 
2. Adequacy of choice is in part a function of age, 
since time alone provides more learning oppor­
tunities for the accumulation of information. 
3. Persons with more adequate choices will exhibit 
greater differentiation and organization of 
occupational knowledge than will persons with 
less adequate knowledge. 
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4. The amount of occupational knowledge will be 
positively correlated with the person's de­
velopment hierarchy; that is, the person will 
know more about the occupations heading his 
hierarchy than he will about occupations at 
the bottom of the hierarchy. 
As a possibility for research, he proposed that simple occu­
pational knowledge tests be devised to explore these hypoth­
esized relationships. 
Holland has since modified and expanded his theory of 
vocational choice into a theory of vocational behavior which, 
like his original theory, is based on interactions between 
persons and environments. 
the pairing of persons and environments leads 
to several outcomes that we can predict and under­
stand from our knowledge of the personality types 
and the environmental models. These outcomes in­
clude vocational choice, vocational stability and 
achievement, personal stability, creative perfor­
mance, and susceptibility to influence. (17, p. 9) 
Six environmental models and corresponding personality types 
were specified, and a major hypothesis relating to person-
environment interactions was stated as follows (17, p. 73): 
Generally, congruent person-environment inter­
actions (that is, interactions of people and envi­
ronments belonging to the same type or model), in 
contrast to incongruent interactions, are conducive 
to the following personal performance: (1) more 
stable vocational choice, (2) higher vocational 
achievement, (3) higher academic achievement, (4) 
better maintenance of personal stability, and (5) 
greater satisfaction. 
Holland defined his environmental models in terms of work 
activities, work situations, and interpersonal relationships. 
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in other words occupational information. Apparently Holland 
believes there is a correspondence between personality types 
and environmental models and that persons of a particular 
personality type are attracted to a corresponding model, at 
least in part, through available occupational information. 
Job Activities Research 
Job activities are considered to be an important part of 
occupational information. Shartle, in his discussion on the 
categories of occupational information, states that "work 
performed is sometimes called the heart of a position" (23, p. 
90); however, knowledge of job activities has been the subject 
of very little research. This meager research includes two 
studies which relate job activity knowledge to occupational 
selection and job survival respectively. 
Terwilliger (27) obtained occupational preference rankings 
from 280 undergraduate males at the University of Illinois 
using a preference questionnaire consisting of 31 occupational 
titles. In constructing the questionnaire, occupations clas­
sified in the Dictionary of Occupational Titles as professional, 
semiprofessional, managerial, or sales were sampled on a 
systematic and representative basis using a two-way classifica­
tion system of activities versus attributes, where activities 
are associated with the work in a particular occupation and 
attributes are characteristics which can be considered common 
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for all occupations. Only the four occupational classifications 
were used because Terwilliger felt they might realistically be 
considered by a college-trained male. The group of students 
studied also ranked occupational prestige, the desirability 
of various job attributes, and general goals of life on 
separate questionnaires. 
These data were factor analyzed, and ten factors were 
retained of which eight were interpreted. The results sug­
gested that occupational preferences are determined by job 
activities rather than by more general attributes which charac­
terize an occupation. The only attributes which appeared to 
relate to job preferences were those contrasting nonmaterial 
and material rewards. 
Weitz (43) hypothesized that potential life insurance 
agents, if given a clear picture of typical job duties, would 
be more likely to survive on the job than those without such 
information. A questionnaire was devised by asking practicing 
agents for the approximate amount of time spent in each of a 
number of different job activities such as collecting, servicing, 
prospecting, and selling. The median number of hours per 
month was computed for each job activity and these data were 
printed in a booklet. Two districts of the company were care­
fully matched for the study. The job applicants in the experi­
mental district were given the booklet while those in the 
control district were not. A letter from the home office 
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accompanied the booklet and encouraged applicants not to 
accept the job if the typical job duties of an agent were not 
appealing. 
During the six month duration of the study, 226 agents 
were hired in the experimental district and 248 were hired in 
the control district. The termination rates were 19% for the 
experimental district and 27% for the control district, which 
was a significant difference when tested at the .05 level 
using a one-tailed test of significance. Weitz pointed out 
the possibility that the letter from the home office may have 
been a factor in the lower termination rate; however, it is 
clear that the combination of the letter and booklet made the 
difference. 
The collection of job activity data with questionnaire 
items stated in behavioral terms has been reported as success­
ful in the areas of curriculum development, differentiating 
among engineering jobs and job analysis. 
Allen, Lano and Witt (1) conducted a study of the aviation 
mechanics occupation in California. Their questionnaire in­
cluded 507 tasks (job activities) stated in behavioral terms 
under 52 major headings. The questionnaire was designed to 
facilitate direct implementation of the findings in training 
programs. Personnel interviewed were asked to supply infor­
mation on (1) the number of mechanics under their supervision 
who performed each task, (2) the frequency of performance. 
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(3) the level of technical knowledge required to perform each 
task, (4) the conditions under which a "return to flight" 
manipulative task had to be performed or the accuracy and speed 
required for a nonmanipulative task, and (5) the degree of 
company training provided for each task. 
The 93 companies surveyed included 15 airlines, 32 large 
general aviation companies and 46 small general aviation com­
panies. A total of 7,073 aviation mechanics were studied, 
6,279 in airlines, 644 in large general aviation and 150 in 
small general aviation. Results were tabulated by task for 
the three company types along with recommendations by a state­
wide advisory committee for teaching and testing levels for 
each task as well as those tasks to be included in a basic 
curriculum. 
Dunnette and England (8) developed a job characteristics 
check list which was able to place engineers in the job cate­
gories of research, development, production or sales with 
considerable accuracy (139 out of 172 cases). 
Engineers in one firm were mailed the check list, which 
asked them to rank the importance to their job of 24 job 
activities stated in behavioral terms. Scoring keys were then 
developed and cross validated with engineers employed by 
another firm. In both groups, the actual job category of a 
respondent was determined by detailed job descriptions and 
interviews with supervisors. Assuming negligible investigator 
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bias in assigning the actual job categories, it appears that 
engineers in this study were generally able to identify the 
relative importance of 24 job activities to their job through 
use of a mailed questionnaire, and these job activity rankings 
could be used to identify actual job categories of the respon­
dents with considerable accuracy. 
Archer and Fruchter (4) reported on the construction, 
review and administration of job inventories in connection 
with job analysis in the United States Air Force. This job 
analysis method utilizes a check list of tasks and duties. 
A task is a work activity which forms part of a duty. A duty 
is defined as a large segment of work done by an individual. 
The duties performed by an individual are defined as his job. 
In preparing the inventories, tasks are grouped under 
.duties and carefully reviewed for accuracy by subject experts. 
Job incumbents are then asked to (1) check each task they 
perform, (2) write in tasks they perform that are not specified 
in the inventory and (3) rate the time requirements for each 
task using a nine point scale. These data are then processed 
and interpreted to help match capabilities of personnel with 
various job requirements and to improve job classification 
systems. 
Marsh, Madden and Christal (20) have quite convincingly 
developed the rationale for using a check list as the basic 
format for the Air Force job analysis system. Their report 
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summarizes several research studies on the Air Force method, 
and concludes that even though the reliability and validity 
of the method have not been completely verified, available 
supporting data have shown the method to be effective. 
Studies of Technical Personnel 
There are several studies of technical personnel reported 
in the literature that seem particularly relevant to this 
study. 
Pease (22) studied former students, both graduates and 
nongraduates, of the Rochester Institute of Technology for the 
years 1927 through 1956. The purpose of his study was to 
establish rankings of the occupations first entered and later 
achieved after a period of work. He hypothesized that the 
majority of graduates of diploma courses (1927-49), associate 
in applied science two year programs (195 0-56), and bachelor 
of science programs (1955-56) ultimately achieved a profes­
sional status. He hypothesized further that those who did 
not achieve professional status achieved respected occupational 
status as managers or technicians. 
The population for this study was 6,678, and usable 
returns were obtained from only 33%, 2,208 former students 
from ten different departments. First and current job titles 
reported by these former students were ranked professional. 
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Managerial, etc. according to the classification scheme in the 
Dictionary of Occupational Titles. 
Approximately 15% of the 191 electrical department diploma 
graduates and 218 mechanical department diploma graduates who 
returned questionnaires reported first jobs in the professional 
category. About 50% of the electrical graduates and just under 
45% of the mechanical graduates reported current jobs in the 
professional category. About 15% of the electrical and mechan­
ical diploma graduates reported first jobs in the semi-skilled 
or unskilled categories and this percentage dwindled to less 
than 2% among current jobs. 
Questionnaires were obtained from 58 associate in applied 
science graduates from the electrical department and 93 from 
the mechanical department. Approximately one-third of the 
electrical graduates reported first and current jobs in the 
professional category. About 27% of the mechanical graduates 
reported first jobs in the professional category and just over 
50% reported current professional jobs. About 10% of the 
electrical graduates and 6% of the mechanical graduates re­
ported first jobs in the semi-skilled or unskilled categories 
and these percentages decreased to less than 2% among the 
current jobs reported. 
Pease did not attempt to generalize his findings, which 
was prudent in view of his quite modest return. It should also 
be noted that he essentially equates jobs with job titles in 
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his classification scheme. This could be quite haphazard 
because a variety of titles are often used to describe similar 
jobs, particularly in technical occupations. Nevertheless, 
his study does imply upward mobility, in terras of job title 
only, for graduates of one institution with less than a 
baccalaureate. 
Kushner (19) analyzed data provided by 129 selected 
graduates of Broome Technical Community College in order to 
provide answers to the questions: (1) What positions have the 
graduates held after graduation and what functions were per­
formed in.each position? (2) What subject matter was needed 
for each position? (3) What was the level of work performed 
in each position? (4) When was it necessary to get additional 
course work, what courses were needed and how were they 
obtained? Only graduates from the chemical, electrical and 
mechanical technology departments, who had not acquired a 
four-year degree, were studied; however, the sample was not 
random; it was carefully selected to "show the greatest diver­
sity in work areas, responsibility, job complexity, and need 
for more schooling". (19, p. 48) 
The form of the five questionnaires used to collect data 
did not allow"quantification of responses; therefore, mathe­
matical treatment was impossible. The primary contribution of 
this study is a complete job history, including job titles 
and corresponding job activities, for each of the 129 subjects. 
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Additional course work needed and college courses of primary 
and secondary importance are also presented for each position 
reported by the graduates. Of course, no generalization of 
the results is possible because of the methodology. 
Turner (30) studied duties, opportunities and require­
ments of personnel who work with electronic devices in manu­
facturing industries. Data were collected for a total of 
2,083 skilled, semi-skilled and unskilled workers from 81 
firms in the St. Louis Metropolitan Area. Professional workers, 
as defined in the Dictionary of Occupational Titles, were not 
included. Turner collected his data by interviewing 86 persons 
with 55 different titles in the 81 firms. These persons were 
picked by someone in each company who stated, in response to 
a letter of inquiry, that they were familiar with duties and 
responsibilities of the personnel to be studied. 
To collect job duty information, a check list of 14 duties 
(job activities) was used during the interviews; the duties 
were not defined. Results were tabulated for 1269 workers 
whose chief work was with electronics and 814 workers whose 
chief work was not with electronics but whose activities 
required some facility with electronics. The primary duties 
(job activities reported for 50% or more of the workers) for 
those whose chief work was with electronics included diagnosing 
trouble (97.4%), adjusting (96.3%), servicing (95%), assembling 
(93.8%), making repairs (91.6%), installing (90.9%) and 
38 
maintaining (88.5%). Primary duties for workers whose chief 
work was not with electronics included installing (92.5%), 
making repairs (92.4%), diagnosing trouble (90.9%), adjusting 
(85.4%), maintaining (84.6%), servicing (80.8%), modifying 
(63.9%), assembling (62.8%), and inspecting and testing (59.7%). 
The check list did not show a great deal of difference between 
the two groups, and estimates of time spent doing these 
primary duties were not collected. 
Knowledge necessary for workers was collected by check 
list for the areas of electronic circuitry, electronic units 
(devices), general electronic information and shop practice. 
Turner did not ask those interviewed to specify the importance 
of various topics in fundamental courses like mathematics and 
physics, since fundamental courses can be designed by competent 
instructors who know what specialized knowledge their students 
need. 
Turner did not attempt to explore the degree of famil­
iarity of company representatives with the work of personnel 
studied. It seems obvious that thorough familiarity would be 
necessary in order to specify duties or required knowledge 
accurately. In addition, no attempt was made to ascertain 
depth of knowledge checked as necessary for workers by the 
company representatives or to relate this knowledge to the 
worker's duties in an effort to provide information regarding 
emphasis of subject matter. 
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Mills (21) attempted to identify specific knowledges and 
clusters of knowledges most widely used in major types of work 
commonly done by electronics technicians. Because knowledge 
is a collective noun, it is assumed that Mills had in mind 
concepts or topics of knowledge when he used the word knowl­
edges. He defined electronics technicians quite broadly and 
selected a stratified sample of 222 in 64 establishments. 
They were asked to respond to a check list of 643 knowledges, 
extracted from textbooks, courses of study and curriculum 
guides, indicating which were essential for performing their 
work. Each respondent was also asked to identify one of eight 
task descriptions that most nearly described his work. Task 
descriptions were derived from publications discussing work of 
technicians and from discussions with technicians employed in 
industry. Validity was assessed by asking several employers 
if the task descriptions described the principal tasks per­
formed by their electronics technicians. Principal tasks for 
electronics technicians used in this study were (1) diagnosing 
trouble in systems (2) adjusting and/or operating, (3) ser­
vicing, (4) assembling, (5) installing, (6) designing and 
computing, (7) application, distribution, and electronic sales 
and (8) quality control and testing. It is interesting to 
compare these tasks with Turner's list of primary duties for 
electronic workers on pages 38 and 39. 
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Usable results were obtained from 69.4% (154 out of 222) 
of the sample. Data were reported by relating specified knowl­
edges to principal tasks. 60% or more of the respondents 
specified 84 knowledges as necessary for performing six or more 
of the eight principal tasks. 154 knowledges were specified 
as necessary for performing three to five of the principal 
tasks. It seems reasonable that greater numbers of tasks, 
particularly more unrelated tasks, would have fewer specified 
knowledges in common. 
This approach to curriculum development is interesting 
and possibly very productive; however, the reported results 
could very easily be misleading. It is possible that elec­
tronics technicians can identify by check list the knowledges 
required for their work. But what relationship is there 
between the actual work of the respondents and the one task 
they were required to check as most nearly describing their 
work? If the one task checked by each subject was not an 
adequate description of his work, relating specified knowledges 
by all respondents to the composite of their checked tasks 
would produce questionable results. If A (knowledges) is 
closely related to B (work performed), but B is not closely 
related to C (task description most nearly describing the work 
performed), then it is erroneous to conclude that A is closely 
related to C. 
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Summary 
The review of literature has attempted to trace the 
development of theory relating to selection of an occupation. 
The present study is not an attempt to verify any one of the 
theoretical formulations presented; but it is an attempt to 
ascertain the importance of occupational information, specif­
ically job activities, in selecting the engineering technology 
occupation. It is noteworthy that each of the theories 
reviewed suggest, more or less explicitly, that occupational 
information is an important determinant in selecting an 
occupation. 
The importance of job activities in selecting an occu­
pation and in job survival is verified in sparce literature 
on these subjects. Studies have also been cited in which job 
activities have been collected, using questionnaire items 
stated in behavioral terms, and applied in curriculum develop­
ment, differentiating among engineering jobs and job analysis. 
An important aspect of this study is determining job 
perceptions of engineering technology graduates of Iowa State 
University; therefore, relevant studies on upward mobility of 
college graduates with less than a baccalaureate, job histories 
of graduate technicians, duties and requirements of electronics 
workers, and knowledge clusters for major duties of electronics 
technicians are presented. 
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METHOD OF PROCEDURE 
Introduction 
This study was concerned with determining job perceptions 
of engineering technology graduates of Iowa State University. 
This was followed by a determination of future job preconcep­
tions of entering engineering technology students at Iowa State 
University. Finally the job conceptions of entering students 
and graduates were compared. In order to collect job con­
ception data, a suitable instrument was essential. Develop­
ment of this instrument, the Job Characteristics Inventory, 
and administration of it to both graduates and entering students 
is described in this chapter. 
In connection with this study, certain ancillary data 
were collected from graduates. Because these data are not of 
direct interest, the development of the sections of the main 
questionnaire relating to this supplementary information is not 
included nor will the findings from these data be presented or 
discussed in later chapters. 
Development of the Job Characteristics Inventory 
This section of the method of procedure describes selec­
tion of a format for the inventory, determination of inventory 
items and pretesting of the completed inventory. 
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Format selection 
In the initial stages of this study, the review of litera­
ture suggested that questionnaire items should be stated in 
behavioral terms; but neither the kind nor arrangement of 
items was clear. A check list, with provisions for time 
estimates of items checked, seemed desirable, and a question-
naire format, used in Manager Development Research at Iowa 
State University, was suggested by Dr. Leroy Wolins, Professor 
of Statistics and Psychology. In the Manager Development 
project, job descriptions are determined for department heads 
based on their responses to questionnaire items stated in 
behavioral terms. They are asked to estimate time spent 
doing particular activities (number of days out of 100 engaged 
in an activity for two or more hours per day). The department 
heads are also asked to estimate importance of the activities 
to overall job performance using a scale of 1 to 99 where 1 is 
unimportant and 99 is important. 
The format finally selected for the inventory utilized a 
check list of job activities, requiring a response of yes or 
no for each activity. An estimate of time engaged in each yes 
checked activity was also required. The method for estimating 
time was an adaptation of the Manager Development method. 
^This research project is presently being conducted under 
the direction of Dr. Arthur C. MacKinney, Head of the 
Department of Psychology. 
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Item determination 
Because responses by graduates and entering students of 
four, different engineering technology programs were to be 
studied, it was decided that inventory items, whenever possible, 
should not reflect language, equipment, or practices unique to 
a particular field of technology. This generalization of items 
was believed necessary in order to prevent a respondent from 
"figuring out" which items "should" be checked. It was also 
decided to describe a broad enough range of job activities so 
graduates working in all segments of the technological spectrum 
could adequately describe their situations. 
Several government publications were consulted for job 
descriptions of personnel in various fields of technology. 
(31 through 39) Kushner's follow-up study (19) was also quite 
helpful in obtaining job descriptions. Job descriptions from 
all sources were then generalized and synthesized into 49 job 
activities. 
These job activities were then given to the engineering 
technology faculty for their comments. Members of the faculty 
of each program were asked to express their opinions on the 
appropriateness of the 49 items for graduates of their program. 
They were also asked to suggest changes or to add job activi­
ties which might have been omitted. 
A special questionnaire containing the 49 job activities 
was prepared in order to obtain a measure of understanding of 
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the job activity descriptions from high school students about 
to graduate. This was deemed necessary because many students 
entering engineering technology programs at Iowa State 
University are recent high school graduates. Permission was 
obtained to give this special questionnaire to Ames High 
School students who were just starting their second semester 
of fourth year mathematics. The special questionnaire and a 
discussion of the responses by 40 male students are contained 
in Appendix A. Responses by female students were discarded 
because it was highly doubtful that there would be even one 
female among the entering engineering technology students. It 
is particularly interesting that the most misunderstood of 
all job activities by the 40 high school male students was 
"liaison" (30% indicated they did not understand it at all), 
and it is a term often found in literature describing the 
function of engineering technicians. 
As a result of comments by faculty and responses by high 
school students, several job activity descriptions were modified, 
a few job activities were deleted and several were added. The 
major modifications are contained in Appendix A. The final 
form of the Job Characteristics Inventory included 53 job 
activity descriptions. It is part IV of the main questionnaire 
contained in Appendix B. 
Pretesting 
During the first week of February, 1968, the main question­
naire, containing the Job Characteristics Inventory, was 
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duplicated and administered to nine engineering technology 
graduates working locally. The administration of the question­
naires was accomplished in the same manner intended for the 
general administration which is described in the next section 
of this chapter. 
Within a week, six replies had been received all indicating 
that the inventory was sound. One seemingly unimportant factor 
noticed was that one subject made the time estimates for his 
yes checked activities total 100. The questionnaire was ap­
proved and sent to be printed. In the meantime, the remaining 
three questionnaires were obtained from the pilot group. Two 
of these graduates made the time estimates for their yes 
checked activities total 100. It was now apparent that this 
would be a prevalent method of responding. Subjects who re­
sponded in this manner actually were ranking their yes checked 
activities, while the other subjects provided independent time 
estimates for each yes checked activity. Because it would be 
impossible to compare time estimates for subjects using dif­
ferent systems for responding, this deficiency had to be 
corrected. A note was hand stamped on the bottom of page six 
of the main questionnaire cautioning that time estimates were 
not supposed to equal 100 or any other number and that inde­
pendent time estimates were necessary for valid job data. The 
note is stamped in the questionnaire contained in Appendix B. 
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Administration of the Job Characteristics Inventory 
to Graduates 
This section describes the role of industry in administering 
the inventory. Also included is a description of the graduate 
population and the returns from that population. 
Industrial participation 
Personnel from industry, who employ engineering technology 
graduates of Iowa State University, have frequently indicated 
the outstanding performance of these former students. Another 
indication that industry finds these graduates to be desirable 
employees is the ever increasing demand for them. In consid­
eration of these factors, it was reasoned that industry would 
be quite cooperative in a study of engineering technology 
graduates. If companies currently employing graduates would 
assist in the distribution of questionnaires, encouraging 
graduates to complete and return them promptly, it seemed that 
the prospects of a high percentage return would be greatly 
enhanced. 
Names and addresses for company representatives, usually 
personnel directors, were obtained from the Engineering Place­
ment Office. A letter^ describing the study and asking for 
assistance was machine typed and personally signed by the Head 
of the Technical Institute. In the letter, company 
^A copy of this letter is contained in Appendix C. 
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representatives were asked to return an enclosed post card^, 
on which had been typed who, according to the alumni records, 
was employed by their company. In addition to verifying the 
alumni records, company representatives were asked to provide 
forwarding addresses, if known, of graduates no longer employed 
or on leave to the military service. 
140 letters were mailed during the week of January 15, 
1968, and 133 or 95% were returned by February 26. The re­
maining companies were contacted by telephone in order to 
obtain the information on graduates and secure their cooperation 
in distributing the questionnaires. 
The graduate population 
All engineering technology graduates through fall quarter 
of 1967 were included in this study. Of 395 graduates, two 
were deceased. Using the alumni file and post card returns 
from employers, it was determined that 293 graduates were 
employed full time, 61 were in the military and 30 were con­
tinuing their education on a full time basis. Information was 
incomplete for 9 graduates. 
Returns from graduates 
392 questionnaires were mailed by March 21, 1968. One 
graduate of construction technology, a foreign student, was 
not sent a questionnaire because all previous correspondence to 
him had been returned as undeliverable. An address of some 
^A copy of this post card is contained in Appendix C. 
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sort was available for all other living graduates. 
Questionnaires sent through employers were accompanied by 
a letter of transmittal^ addressed to the person who responded 
to the first mailing. A cover letter^ was attached to a 
questionnaire for each graduate. Company representatives were 
thanked for their assistance in verifying the alumni records 
and instructed to distribute the questionnaires. The cover 
letter to graduates acquainted them with the study, assured 
them that their responses would be held in strictest confidence, 
and asked them to return the questionnaire, when completed, in 
an attached, prepaid envelope. Both the letters of transmittal 
and the cover letters were printed, with names of company 
representatives and graduates carefully typed in, and all 
letters were individually signed by the Head of the Technical 
Institute. Graduates in military service, in school or self 
employed (other graduates) were sent questionnaires directly 
with the same cover letter used in the distribution by company 
representatives. 
On April 8, approximately two weeks after the last 
questionnaires were mailed, the returns were just under 60%. 
A follow-up letter^ was mailed to company representatives 
indicating who had not yet responded and asking them to 
2 A copy of this letter is contained in Appendix C. 
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encourage a response. A post card follow-up^ was mailed to 
all other graduates who had not yet responded. Both the 
letters and post cards were individually signed. 
The returns on May 6 were approximately 77% when the 
2 
second follow-up letter was mailed to company representatives. 
Special care was taken to make this machine typed letter appear 
individually prepared. A second post card follow-up^ was also 
sent to the other graduates who had not responded. Again, 
both letters and cards were individually signed. 
By June 1, approximately 85% of the graduates had re­
sponded. Feedback from a couple of sources indicated that a 
few graduates were quite unhappy about the method employed to 
obtain responses. They felt that working through their 
2 
employer amounted to coercion. Therefore, a follow-up letter 
was sent directly to all graduates in industry who had not yet 
responded. These letters were very personalized and were 
signed by the chairman of the technology program from which 
they graduated. 
The final return of 351 was 89.5% of the 392 questionnaires 
mailed. 
^A copy of this post card is contained in Appendix C. 
2 A copy of this letter is contained in Appendix C. 
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Administration of the Job Characteristics Inventory 
to Entering Students 
A slightly modified version of the inventory and a back­
ground information sheet were prepared for the entering 
students in engineering technology. This entering student 
questionnaire is contained in Appendix D. There are 55 job 
activities in this version because two items, first-level 
maintenance and methods-analysis, were suggested as write in 
items by graduates. 
The Job Characteristics Inventory was administered to 
entering engineering technology students in orientation class 
on the fifth day of classes during fall quarter, 1968. There 
were 91 entering students, 17 transfers and 74 involved in 




The objectives of this study were to answer the following 
questions : 
(1) What is the nature of the job activity perceptions 
of engineering technology graduates? 
(2) What is the nature of the future job activity pre­
conceptions of entering engineering technology 
students? 
(3) How do the job conceptions of engineering technology 
graduates and entering engineering technology 
students compare? 
The findings are presented in four sections in order to 
fulfill the above stated objectives. These sections are: 
'.•i; 
1) general information on respondents, 2) analyses of job per­
ceptions of graduates, 3) analyses of future job preconceptions 
of entering students, and 4) comparisons of job conceptions of 
entering students and graduates. 
General Information on Respondents 
This section of the findings describes the population of 
engineering technology graduates and the population of entering 
engineering technology .students. 
Graduate population 
The final return of 351 graduate questionnaires included 
18 with section IV, the Job Characteristics Inventory, unusable. 
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Six graduates, who had received a baccalaureate, could not 
report work in the engineering technology occupation as 
defined on page 16. Six graduates, who continued their edu­
cation, had no engineering related work experience to describe. 
Two graduates, who entered military service immediate following 
graduation, were in service schools. Two graduates, a clerk 
and a farmer, disqualified themselves. And two questionnaires 
were returned incomplete. The 333 remaining questionnaires 
were 85% of the 392 questionnaires mailed. Table 1 is a 
summary of the usable questionnaires by program and year of 
graduation. 
To study graduate responses to the Job Characteristics 
Inventory by company type, it was necessary to classify the 
companies employing graduates. The following classification 
was used. 
(1) Engineering Service - including consulting firms, 
city or county engineering offices, and highway 
departments. 
(2) Public Utilities - including power, gas, water, and 
sewage companies; telephone, radio, and television 
companies; and transportation. 
(3) Research - including public or private organizations. 
(4) Construction 
(5) Manufacturing 
(6) Other - including companies not falling into one of 
the above classifications and engineering related 
military service. 
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Table 1. Summarization of usable questionnaires by year of 
graduation and program of study 
Program of Study^ 






























17/19 y 11/12 / 
y/^91.7 











/  8 4 . 9  
I - Chemical industries technology 
II - Construction technology 
III - Electronics technology 
IV - Mechanical technology 
^The first class in program I graduated in 1965. 
^Number of usable questionnaires returned divided by the 
number mailed. 
d 
Percent of usable questionnaires returned based on the 
number mailed. 
55 
Table 1. Continued 
.Program of Study^ 
I II III IV Totals 
1966 
7/7 /Z' 18/21 / 31/36 y/ 22/29 y/ 78/93 y/ 
c 0 
•w 



















u 03 QJ 
X Totals 
18/18 / 80/92 y 135/15^ 100/127y^ 333/392/^ 
y/ 100 y/ 87 y/ 87.1 y/ 78.7 / 85 
Table 2 is a two way classification of the graduate popu 
lation by company type and program of study. This tabulation 
illustrates that a preponderance of chemical industries tech­
nology and mechanical technology graduates are employed by 
manufacturing companies, that two thirds of the electronics 
technology graduates are employed by manufacturing companies, 
and that about one half of the construction technology grad­
uates are employed by engineering services and about one 
quarter by construction companies. 
Table 3 is a two way classification of the graduate 
population by company type and year of graduation. There is 
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Table 2. Two way classification of graduates by company type 
and program of study 
Program of Study^ 












































1 - Engineering service 
2 - Public utilities 
3 - Research 
4 - Construction 
5 - Manufacturing 
6 - Other 
^I - Chemical industries technology 
II - Construction technology 
III - Electronics technology 
IV - Mechanical technology 
*^Number of graduates from program I in company type 1. 
^Percent of graduates from program I in company type 1, 
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Table 2. Continued 
Program of Study^ 




























y/ 6 . 6 
s 
Totals 18 80 135 100 333 
considerable variation in the percentage of graduates em­
ployed by each company type over the years. 
Entering student population 
Of the 91 entering engineering technology students, 17 were 
transfers from other programs of study. It was decided to 
pool both the transfers and nontransfers after a chi square 
test of significance^ showed no significant differences in the 
yes responses of the two groups to the Job Characteristics 
Inventory. 
1 
The results are tabulated in Appendix E, table 51. 
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Table 3. Two way classification of graduâtes by year of 
graduation and company type 
Year of Graduation 














yi4 .7  
2 2  y /  










/I .  4 
20 y/ 





2 y /  
/5 .I  
1 y /  
/3 .2  
5 y /  
y/11.9 
0 y /  
y/O 
6 y /  
y4.7  
5 y /  
y /7.1  
19 y /  





4 y /  
y/10.3 
2 y /  
y/6 .5  
2 /  
y/4.8 
6 
y /8 .2  
8 y/ 
/10.3  
2 y /  
y/^9 
24 y/^ 
/  1 . 2  
5 25 y/ 
/64.1  
18 y /  
y/58.1 
18 /  




y /55.1  
51 y /  
/72.9  
199 y/ 
y/  59.8  
6  3  y /  
/ 7 . 7  
1 y /  
/ 3 . 2  
0 y/^ 
/0  
6 y /  
/  8.2 
4 y /  
/  5.1 
8 y /  
/  LI.4 
22 y /  
/ / 6 . 6  
Totals 39 31 42 73 78 70 333 
^1 - Engineering service 
2 - Public utilities 
3 - Research 
4 - Construction 
5 - Manufacturing 
6 - Other 
^Number of 1962 graduates in company type 1. 
^Percent qf 1962 graduates in company type I,-
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The breakdown of the entering student population by 
program of study is shown in Table 4. 
Table 4. Entering engineering technology students by program 
of study 
Program 
of Study Number Enrolled Percent of Total 
Chemical Industries 
Technology 3 3.3 
Construction 
Technology 21 23.1 
Electronics 
Technology 45 49.5 
Mechanical 
Technology 22 24.1 
Total 91 100.0 
The principal influences expressed by entering students 
on their choice of program were categorized. These categories, 
in order of frequency of selection, included work experience 
(30%), relative (s) (16%), hobby (15%), counselor (9%), high 
school subject (7%), interest (7%) , high school teacher (6%), 
miscellaneous (6%), and a friend (4%). 
Entering students were also asked to indicate the approxi­
mate grade they were in when they decided on their present 
occupational goal. The results are shown in Table 5. 
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Table 5. Grade when entering students decided on present 
occupational goal 
Grade Frequency Percent of Total 
1-6 3 3.3 
7 0 0 
8 3 3,3 
9 6 6.6 
10 4 4.4 
11 12 13.2 
12 31 34.0 
After High School 32 35.2 
Total 91 100.0 
Table 6 contains the number of conferences entering stu­
dents reported having with high school guidance counselors 
while deciding on their occupational goal. 
Table 7 is a two way classification of entering students 
by previous military service and program of study. Table 8 
classifies entering students with and without related work 
experience by program of study. 
Analyses of Job Perceptions of Graduates 
This section of the findings includes the responses of 
the graduate population to the Job Characteristics Inventory^. 
^The graduate form of the Job Characteristics Inventory is 
Section IV of the main questionnaire contained in Appendix C. 
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Table 6. Number of conferences entering students had with 
high school guidance counselors while deciding on 
their occupational goal 
No. of Conferences Frequency Percent of Total 
0 35 38.4 
1 8 8.8 
2 13 14.3 
3 10 11.0 
4 7 7.7 
5 2 2.2 
6 5 5.5 
More than 6 11 12.1 
Total 91 100.0 
These responses were analyzed in three parts including chi 
square analysis of yes-no responses, classification of re­
sponses, and analysis of time estimates. 
Chi square analysis of yes-no responses 
The Job Characteristics Inventory required respondents to 
check yes for job activities that were characteristics of 
their jobs and to check no for job activities that were not 
characteristics of their jobs. A chi square test of signifi­
cance was performed on the yes-no responses of graduates by 
program of study, year of graduation, and company type. The 
results are contained in Tables 9 through 11. 
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Table 7. Two way classification of entering students by 
military service and program of study 
Program of Study^ 































Totals 3 21 45 22 91 
I - Chemical industries technology 
II - Construction technology 
III - Electronics technology 
IV - Mechanical technology 
^Number of entering students in program I with military 
service. 
^Percent of entering students in program I with military 
service. 
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Table 8. Two way classification of entering students by 
related work experience and program of study 
Program of Study^ 


















2^ y/ 13 y /  
y /  61.9  
27 y /  
y^ 60 
14 y /  



















1 /  8 
y /  38.1  
18 y/ 
y/  40 
8 y /  


















Totals 3 21 45 22 91 
I - Chemical industries technology 
II - Construction technology 
III - Electronics technology 
IV - Mechanical technology 
^Number of entering students in program I with related 
work experience. 
^Percent of entering students in program I with related 
work experience. 
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Table 9. Percent yes responses to job activities by program 
of study 
% Yes by Program of Study^ Total 
Job 
Activity I II III IV 
% 
Yes x'b 
Analysis 72 48 64 55 58 7.6 
Build Things . 22 7 57 34 36 56** 
Calibration and 
Adjustment 56 36 69 39 51 30** 
Check Drawings 44 60 42 52 49 6.3 
Communications 50 50 44 43 46 0.9 
Coordination 67 74 64 68 68 1.9 
Company Training 44 36 56 40 46 10* 
Cost Estimating 72 61 39 37 45 18** 
Customer Service 22 44 38 38 38 3 
Data Recording 67 30 64 44 50 26** 
Derivation 11 7 21 15 15 7 
Design 56 48 54 66 56 6.6 
I - Chemical industries technology (n = 18) 
II - Construction technology (n = 80) 
III - Electronics technology (n = 135) 
IV - Mechanical technology (n = 100) 
^See formula 1, page 76. with 3 degrees of freedom 
equals 11.341 at the .01 level of significance and 7.815 at 
the .05 level. 
ie * 
Identifies values significant beyond the .01 level. 
Identifies values significant beyond the .05 level. 
Table 9. Continued 
% Yes by Program of Study^ Total 
Job 
Activity I II III IV 
% 
Yes 
Design Assistance 44 43 42 52 45 2.6 
Drafting-Design 39 49 33 63 46 22** 
Drafting-Detail 22 43 16 55 34 43** 
Drafting-Layout 22 29 24 49 33 17** 
Evaluation 72 25 58 42 46 27** 
Expediting 33 53 39 39 42 5.2 
Experimentation 61 9 20 34 24 30** 
Inspection-
Maintenance 17 30 41 20 31 13** 
Inspection-
Quality Control 39- 53 3 8  29 39 10.4* 
Installation 6 20 33 14 23 16** 
Instrumentation 33 6 37 29 27 25** 
Manufacturing 6 4 13 9 9 6 
Mapping 0 33 2 2 9 71** 
Marketing and Sales 6 10 10 7 9 0.9 
Materials Testing 33 31 5 22 18 29** 
Methods-
Production 22 8 17 39 22 29** 
Methods-
Quality Control 28 4 20 15 15 13** 
Operating 11 13 36 18 24 21** 
Table 9. Continued 
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% Yes by Program of Study^ Total 
Job 




Modifications 17 5 56 21 31 71** 
Performance 
Testing 22 10 65 42 43 66** 
Planning and 
Scheduling 22 39 21 23 26 9* 
Plant Layout 33 11 10 11 12 9* 
Process Control 33 6 7 7 8 16** 
Programming 6 9 24 5 14 22** 
Purchasing 39 24 24 25 25 2 
Quantity Estimating 33 53 27 37 36 15** 
Recommend 
Modifications 61 35 67 70 60 27** 
Reliability 6 3 25 30 20 26** 
Repair 22 11 52 17 30 53** 
Report Writing 89 38 58 51 53 18** 
Specification 
Writing 17 13 13 28 18 10.5* 
Supervising 44 49 22 33 33 17** 
Surveying-
Instrument Man 0 56 2 3 15 136** 
Surveying-Rodman 0 29 0 3 8 65** 
Technical Pub­
lications 33 6 23 8 15 20** 
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Training 50 31 44 31 38 7.1 
Troubleshooting 83 30 82 54 61 64** 
Verbal Reports 72 45 65 56 58 10* 
Write Proposals 11 24 17 15 18 3 
Writing Change 
Notices 22 18 30 47 32 19** 
Writing 
Standard Prac­
tices 44 10 15 26 19 17** 
To illustrate the procedure used in calculating chi 
square, an analysis for the job activity "data recording" by 
program of study is presented. Table 12 contains a tabulation 
of the responses of graduates to "data recording" by program 
of study. 
Because the graduates of the four programs were from a 
common population of graduates, it was hypothesized that the 
expected probabilities for the frequency of responses in each 
of the yes and no cells in Table 12 would not differ signifi­
cantly from the probabilities for the total population, i.e. 
166/333 for the yes responses and 167/333 for the no responses. 
Expected values for each yes and no cell were calculated 
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Table 10. Percent yes responses to job activities by year of 
graduation 
% Yes by Year of Graduation^ Total 
Job 
Activity 1962 1963 1964 1965 1966 1967 
% 
Yes 
Analysis 58 55 67 49 55 66 58 6 
Build Things 32 42 36 25 40 46 36 8 
Calibration and 
Adjustment 59 52 43 49 55 50 51 2 
Check Drawings 50 39 60 52 50 44 49 4 
Communications 49 58 48 52 45 31 46 9 
Coordination 74 71 79 67 65 60 68 5 
Company Training 51 52 40 55 40 41 46 6 
Cost Estimating 56 38 50 44 50 36 45 6 
Customer Service 49 48 38 49 37 19 38 18** 
Data Recording 51 35 43 38 54 67 50 16** 
Derivation 15 19 17 10 14 20 15 4 
^1962 (n = 39) 
1963 (n = 31) 
1964 (n = 42) 
1965 (n = 73) 
1966 (n = 78) 
1967 (n = 70) 
^See formula 1, page 76. with 5 degrees of freedom 
equals 15.0 86 at the .01 level of significance and 11.0 70 at 
the .05 level. 
* * 
Identifies values significant beyond the .01 level. 
Identifies values significant beyond the .05 level. 
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Table 10. Continued 
% Yes by Year of Graduation^ Total 
Job 
Activity 1962 1963 1964 1965 1966 1967 
% 
Yes x'" 
Design 56 45 57 56 55 61 56 2 
Design Assistance 46 26 60 37 46 53 45 12* 
Drafting-Design 46 35 55 47 38 53 46 6 
Drafting-Detail 33 23 45 36 36 30 34 5 
Drafting-Layout 31 23 45 32 35 30 33 5 
Evaluation 56 55 43 32 46 53 46 10 
Expediting 44 39 45 48 41 34 42 3 
Experimentation 28 19 17 22 24 29 24 3 
Inspection-
Maintenance 41 23 24 38 31 24 31 7 
Inspection-
Quality Control 49 39 38 47 42 21 39 13* 
Installation 26 23 17 27 27 16 23 5 
Instrumentation 33 42 31 16 24 29 27 9 
Manufacturing 5 16 12 8 12 6 9 c 
Mapping ^ 5 0 14 14 10 6 9 c 
Marketing and Sales 39 7 10 8 8 0 9 c 
Materials Testing 8 23 24 18 18 19 18 4 
Methods-
Production 23 16 29 19 23 20 22 2 
not evaluated because of small cell numbers. 
Table 10. Continued 
% Yes by Year of Graduation^ Total 
Job % V-v 
Activity 1962 1963 1964 1965 1966 1967 Yes 
Methods-
Quality Control 21 13 14 14 14 16 15 1 
Operating 31 23 24 25 25 19 24 2 
Perform 
Modifications 56 29 24 30 35 31 31 2 
Performance 
Testing 59 39 36 37 44 44 43 6 
Planning and 
Scheduling 44 29 29 26 22 17 26 10 
Plant Layout 10 13 12 11 16 9 12 c 
Process Control 8 3 7 8 9 10 8 c 
Programming 13 13 12 16 13 14 14 1 
Purchasing 33 13 26 23 29 21 25 5 
Quantity Estimating 46 23 40 40 37 30 36 . 6 
Recommend 
Modifications 69 48 67 66 53 57 60 7 
Reliability 26 26 10 19 15 27 20 8 
Repair 36 26 19 26 38 30 30 7 
Report Writing 67 55 45 49 46 56 53 6 
Specification 
Writing 23 19 19 22 9 19 18 6 
Supervising 49 45 26 34 26 30 33 10 
Surveying-
Instrument Man 13 13 17 22 17 9 15 5 
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Table 10. Continued 
% Yes by Year of Graduation^ 
Job 
Activity 1962 1963 1964 1965 1966 1967 
% 
Yes 
Surveying-Rodman 5 3 10 8 13 4 8 c 
Technical Pub­
lications 23 10 12 11 14 20 15 5 
Training 54 52 31 27 44 30 38 14* 
Troubleshooting 74 68 55 56 56 66 61 6 
Verbal Reports 72 55 55 59 53 59 58 4 
Write Proposals 28 26 7 25 15 10 18 13* 
Writing Change 
Notices 36 23 31 41 23 33 32 7 
Writing 
Standard Prac­
tices 28 19 21 14 18 17 19 4 
as follows: 
Program I (Chemical Industries Technology) 
Expected yes frequency = 166/333 x 18 = 8.97 
Expected no frequency = 167/333 x 18 = 9.0 3 
Program II (Construction Technology) 
Expected yes frequency = 166/333 x 80 = 39.88 
Expected no frequency = 167/333 x 80 = 40.12 
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Table 11. Percent yes responses to job activities by company 
type 
% Yes by Company Type a Total 
Job 
Activity 1 2 3 4 5 6 
% 
Yes Xzb 
Analysis 49 35 78 42 65 32 58 22** 
Build Things 2 10 83 17 45 45 36 59** 
Calibration and 
Adjustment 35 35 78 21 56 73 51 27** 
Check Drawings 67 45 28 50 50 27 49 14* 
Communications 47 45 26 50 45 59 46 5 
Coordination 71 80 37 83 69 45 68 17** 
Company Training 39 90 47 21 43 77 46 35** 
Cost Estimating 57 65 63 75 36 36 45 24** 
Customer Service 39 60 32 50 36 36 38 6 
Data Recording 37 20 63 13 59 55 50 32** 
Derivation 4 15 42 8 18 5 15 
c 
^1 - Engineering service (n = 49) 
2 - Public utilities (n = 20) 
3 - Research (n = 19) 
4 - Construction (n = 24) 
5 - Manufacturing (n = 199) 
6 - Other (n = 22) 
See formula 1, page 76. with 5 degrees of freedom 
equals 15.086 at the .01 level of significance and 11.070 at 
the .05 level. 
* * 
Identifies values significant beyond the .01 level. 
* 
Identifies values significant beyond the .05 level, 
not evaluated because of small cell numbers. 
73 
Table 11. Continued 
% Yes by Company Type a Total 
Job 
Activity 1 2 3 4 5 6 
% 
Yes 
Design 41 40 80 54 63 23 56 25** 
Design Assistance 51 20 37 33 53 9 45 24** 
Drafting-Design 49 40 42 50 48 23 46 6 
Drafting-Detail 41 40 32 46 32 23 34 4 
Drafting-Layout 24 30 37 29 36 23 33 4 
Evaluation 29 30 74 21 55 23 46 31** 
Expediting 53 50 68 63 34 36 42 19** 
Experimentation 10 0 32 17 32 9 24 25** 
Inspection-
Maintenance 18 35 58 29 28 59 31 20** 
Inspection-
Quality Control 63 15 58 42 33 41 39 23** 
Installation 18 20 58 29 18 45 30 24** 
Instrumentation 2 30 47 8 33 27 27 28** 
Manufacturing 2 0 37 13 10 5 9 c 
Mapping 43 10 5 8 1 9 9 c 
Marketing and Sales 6 5 5 17 9 14 9 c 
Materials Testing 39 0 26 8 16 14 18 c 
Methods-
Production 2 0 37 21 29 9 22 c 
Methods-
Quality Control 4 5 37 4 19 9 15 c 
Operating 8 30 47 13 23 50 24 23** 
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Table 11. Continued 
% Yes by Company Type a Total 
Job % 
Activity 1 2 3 4 5 6 Yes x'b 
Perform 
Modifications 7 20 74 4 38 32 31 44** 
Performance 
Testing 10 20 58 8 56 41 43 53** 
Planning and 
Scheduling 31 35 26 58 20 27 26 19** 
Plant Layout 8 35 11 17 10 9 12 c 
Process Control 4 5 5 13 9 9 8 c 
Programming 8 20 26 4 15 14 14 c 
Purchasing 10 10 58 50 24 23 25 27** 
Quantity Estimating 49 20 37 67 33 18 36 19** 
Recommend 
Modifications 33 35 68 42 72 41 60 40** 
Reliability 4 0 16 0 30 9 20 c 
Repair 8 25 68 8 32 55 30 37** 
Report Writing 38 45 58 29 60 41 53 16** 
Specification 
Writing 18 25 5 13 19 14 18 c 
Supervising 49 30 21 50 29 27 33 12* 
Surveying-
Instrument Man 65 15 0 38 2 14 15 c 
Surveying-Rodman 35 15 0 8 1 14 8 
c 
Technical Pub­
lications 6 10 5 0 20 18 15 
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Table 11. Continued 
% Yes by Company Type a Total 
Job 
Activity 1 2 3 4 5 6 
% 
Yes x'b 
Training 31 35 53 13 41 41 38 10 
Troubleshooting 22 55 84 33 72 64 61 54** 
Verbal Reports 41 35 74 42 66 45 58 22** 
Write Proposals 18 40 0 42 15 9 18 c 
Writing Change 
Notices 20 25 26 17 38 23 32 11 
Writing 
Standard Prac­
tices 12 5 16 8 24 14 19 c 
Table 12. Response to "data recording" by graduates classified 
according to program of study 
Program of Number Number 
StudyB Yes No Totals % Yes 
I 12 6 18 67 
II 24 56 80 30 
III 86 49 135 64 
IV 44 56 100 44 
Totals 166 167 333 50 
- chemical industries technology (n = 18) 
II - construction technology (n = 80) 
III - electronics technology (n = 135) 
IV - mechanical technology (n = 100) 
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Program III (Electronics Technology) 
Expected yes frequency = 166/333 x 135 = 67.30 
Expected no frequency = 167/333 x 135 = 67.70 
Program IV (Mechanical Technology) 
Expected yes frequency = 166/333 x 100 = 49.85 
Expected no frequency = 167/333 x lOO = 50.15 
Chi square was then calculated through application of the 
following formula. 
n (O.-E.) 2 
x' = I i ' (1) 
i=l ^i 
0^ = observed frequency in cell i. 
= expected frequency in cell i. 
n = the number of cells. 
The calculated value of 26.38 was then compared to tabulated, 
theoretical values of chi square. At the .01 level of sig­
nificance, the tabulated value of chi square is 11.341 for 3 
degrees of freedom. Because the calculated value exceeded 
the tabulated value, it was concluded that the frequencies of 
responses to "data recording" were significantly different 
than expected. If the actual and expected frequencies had not 
differed significantly, it could have been concluded that 
there was no significant relationship between "data recording" 
and program of study. However, since the actual and expected 
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frequencies were significantly different, a relationship 
between "data recording" and program of study was implied. 
Further analyses were deemed necessary in an effort to determine 
the nature of the relationships implied by all significant chi 
square values in Tables 9 through 11. 
Classification of responses 
In addition to the dichotomous responses to the Job 
Characteristics Inventory, respondents were requested to provide 
a time estimate for each yes checked activity. The estimate 
required was the number of days out of 100 working days in 
which a respondent spent two or more hours engaged in a yes 
checked activity. Respondents were also instructed to esti­
mate zero if a yes checked activity was a job characteristic 
but did not require two or more hours during any day out of 
100 working days. Responses of zero were defined as yes non­
significant while responses other than zero were defined as 
yes significant. 
In Tables 13 through 16, responses by graduates for yes 
checked job activities are classified into yes non-significant 
and yes significant categories for each program of study. 
Classification of responses by year of graduation was not done 
because of the lack of implied relationships between job 
activities and years of graduation demonstrated by the chi 
square analysis summarized in Table 10, page 68. Classifi­
cation of responses by company type was not deemed necessary 
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because of the strong correlation between company type and 
program of study (see Table 2, page 56). 
Table 13. Classification of responses for yes checked job 






Percent Percent Percent Yes 
Yes Checked Yes Non- Significant^ 
Significant^ 
1 Analysis 
2 Build Things 
3 Calibration and 
Adjustment 
4 Check Drawings 
5 Communications 
6 Coordination 
7 Company Training 
8 Cost Estimating 
9 Customer Service 
10 Data Recording 
11 Derivation 
12 Design 
13 Design Assistance 
14 Drafting-Design 
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2 8  
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^Zero time estimate. 
^Time estimate other than zero. 
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Percent Percent Percent Yes 
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Table 13. Continued 
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Num- Job Percent Percent Percent Yes 
ber Activity Yes Checked Yes Non- Significant 
Significant^ 
33 Planning and 
Scheduling 22 0 22 
34 Plant Layout 33 11 22 
35 Process Control 33 5 28 
35 Programming 6 0 6 
37 Purchasing 39 11 28 
38 Quantity Estimating 33 11 22 
39 Recommend 
Modifications 51 28 33 
40 Reliability 6 0 6 
41 Repair 22 5 17 
4 2 Report Writing 89 17 72 
4 3 Specification 
Writing 17 6 11 
44 Supervising 44 22 22 
45 Surveying-
Instrument Man 0 0 0 
46 Surveying-Rodman 0 0 0 
47 Technical Pub­
lications 33 5 28 
48 Training 50 17 33 
49 Troubleshooting 83 28 55 
50 Verbal Reports 72 11 61 
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Percent Percent Percent Yes 
Yes Checked Yes Non- Significant 
Significant^ 
51 Write Proposals 











Table 14. Classification of responses for yes checked job 





Percent Percent Percent Yes, 
Yes Checked Yes Non- Significant 
Significant^ 
1 Analysis 
2 Build Things 
3 Calibration and 
Adjustment 
4 Check Drawings 
5 Communications 
6 Coordination 






















^Zero time estimate. 
^Time estimate other than zero. 
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Table 14. Continued 
Num- Job Percent Percent Percent Yes 
ber Activity Yes Checked Yes Non- Significant^ 
Significant^ 
8 Cost Estimating 61 4 56 
9 Customer Service 44 10 33 
10 Data Recording 30 8 21 
11 Derivation 7 1 6 
12 Design 48 8 39 
13 Design Assistance 43 9 34 
14 Drafting-Design 49 4 44 
15 Drafting-Detail 43 4 39 
16 Drafting-Layout 29 5 24 
17 Evaluation 25 5 20 
18 Expediting 53 8 44 
19 Experimentation 9 6 1 
20 Inspection-
Maintenance 30 8 21 
21 Inspection-
Quality Control 53 10 42 
22 Installation 20 4 16 
23 Ins trumentation 6 2 4 
24 Manufacturing 4 1 3 
25 Mapping 33 4 29 
26 Marketing and Sales 10 2 8 
27 Materials Testing 31 1 30 
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Percent Percent Percent Yes 





Quality Control 4 





33 Planning and 
Scheduling 39 
34 Plant Layout 11 
35 Process Control 6 
36 Programming 9 
37 Purchasing 24 
38 Quantity Estimating 53 
39 Recommend 
Modifications 35 
40 Reliability 3 
41 Repair 11 
42 Report Writing 38 
43 Specification 
Writing 13 











































Instrument Man 56 4 51 
46 Surveying-Rodman 29 8 21 
47 Technical Pub­
lications 6 1 5 
48 Training 31 6 25 
49 Troubleshooting 30 3 26 
50 Verbal Reports 45 11 33 
51 Write Proposals 24 8 16 
52 Writing Change 
Notices 18 4 14 
53 Writing 
Standard Prac­
tices 10 0 10 
The percent yes non-significant values in Tables 13 
through 16 are nearly all less than the percent yes signifi­
cant values which means that a majority of the graduates 
reported spending two or more hours during at least one day 
out of 100 working days engaged in each of their yes checked 
activities. The results obtained by analyzing their time 
estimates follow. 
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Table 15. Classification of responses for yes checked job 
activities by 135 electronics technology graduates 
Num- Job Percent Percent Percent Yes 
ber Activity Yes Checked Yes Non- Significant 
Significant^ 
1 Analysis 64 13 49 
2 Build Things 57 4 51 
3 Calibration and 
Adjustment 69 6 61 
4 Check Drawings 42 10 32 
5 Communications 44 13 31 
6 Coordination 64 8 55 
7 Company Training 56 12 43 
8 Cost Estimating 39 9 29 
9 Customer Service 38 2 36 
10 Data Recording 64 4 58 
11 Derivation 21 5 16 
12 Design 54 6 47 
13 Design Assistance 42 6 35 
14 Drafting-Design 33 7 26 
15 Drafting-Detail 16 2 14 
16 Drafting-Layout 24 2 22 
17 Evaluation 58 9 48 
^Zero time estimate. 
^Time estimate other than zero. 
Table 15. Continued 
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Num- Job Percent Percent Percent yes 
ber Activity Yes Checked Yes Non- Significant" 
Significant^ 
18 Expediting 39 10 28 
19 Experimentation 20 3 17 
20 Inspection-
Maintenance 41 5 36 
21 Inspection-
Quality Control 38 6 31 
22 Installation 33 2 30 
23 Instrumentation 37 4 32 
24 Manufacturing 13 2 11 
25 Mapping 2 0 2 
26 Marketing and Sales 10 1 9 
27 Materials Testing 5 2 3 
28 Methods-
Production 17 1 16 
29 Methods-
Quality Control 20 3 17 
30 Operating 36 4 31 
31 Perform 
Modifications 56 7 49 
32 Performance 
Testing 65 7 57 
33 Planning and 
Scheduling 21 4 17 
34 Plant Layout 10 1 8 
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Table 15. Continued 
Nuiri- Job Percent Percent Percent Yes 
ber Activity Yes Checked Yes Non- Significant" 
Significant^ 
35 Process Control 7 1 5 
36 Programming 24 7 17 
37 Purchasing 24 5 19 
38 Quantity Estimating 27 6 20 
39 Recommend 
Modifications 67 20 46 
40 Reliability 25 10 14 
41 Repair 52 8 42 
42 Report Writing 58 8 49 
43 Specification 
Writing 13 1 12 
44 Supervising 22 7 14 
45 Surveying-
Instrument Man 2 0 2 
46 Surveying-Rodman 0 0 0 
47 Technical Pub­
lications 23 5 18 
48 Training 44 13 31 
49 Troubleshooting 82 6 75 
50 Verbal Reports 65 13 50 
51 Write Proposals 17 1 16 
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Percent Percent Percent yes 
Yes Checked Yes Non- Significant^ 
Significant^ 
52 Writing Change 
Notices 30 24 
53 Writing 
Standard Prac­
tices 15 12 
Table 16. Classification of responses for yes checked job 





Percent Percent Percent Yes 
Yes Checked Yes Non- Significantb 
Significant^ 
1 Analysis 
2 Build Things 
3 Calibration and 
Adjustment 
4 Check Drawings 
5 Communications 
6 Coordination 
7 Company Training 
8 Cost Estimating 




























Zero time estimate, 
Time estimate other than zero, 
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10 Data Recording 44 
11 Derivation 15 
12 Design 66 
13 Design Assistance 52 
14 Drafting-Design 63 
15 Drafting-Detail 55 
16 Drafting-Layout 49 
17 Evaluation 42 
18 Expediting 39 




Quality Control 29 
22 Installation 14 
23 Instrumentation 29 
24 Manufacturing 9 
25 Mapping 2 
26 Marketing and Sales 7 













































Percent Percent Percent Yes 
Yes Checked Yes Non- Significant^ 
Significant^ 
29 Methods-
Quality Control 15 





33 Planning and 
Scheduling 2 3 
34 Plant Layout 11 
35 Process Control 7 
36 Programming 5 
37 Purchasing 25 
38 Quantity Estimating 37 
39 Recommend 
Modifications 70 
40 Reliability 30 
41 Repair 17 
42 Report Writing 51 
43 Specification 
Writing 28 
44 Supervising 33 
45 Surveying-

















































50 Verbal Reports 
51 Write Proposals 
























Analysis of time estimates 
In order to analyze the time estimates for the yes checked 
activities, a quantity of work called a stint was utilized. 
Webster's Seventh New Collegiate Dictionary defines a stint 
as "a definite quantity of work assigned". For purposes of 
this study, the definite quantity of work was further defined 
as two or more hours during a single working day. As was 
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previously discussed, respondents were asked to estimate the 
number of days out of 100 working days in which they spent two 
or more hours engaged in each yes checked activity. Because 
of the association with number of days, these estimates must 
be positive integers. And because these estimates actually 
define the number of periods of not less than two hours or not 
more than one working day, they are stints according to the 
definition proposed above. If, on the other hand, a respondent 
spent less than two hours engaged in a yes checked job activity 
during a single day, the required response of zero does not 
meet the definition of a stint. 
To compare time estimates for various groupings of 
graduates, it was convenient to average stints in two ways. 
These were 1) average stints by job activity per individual 
and 2) average stints per day per individual. These averages 
do not describe a typical group member because in no case did 
the time estimates have a normal distribution. Therefore, 
average does not define the center of a group, i.e. the typical 
group member. Average as used in this study means typical of 
a group only. 
Average stints by job activity per individual were found 
by summing the stint estimates for each one of the job 
activities and dividing by the total number of respondents in 
the group being studied. This procedure is described by the 
following formula. 
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I stints for a job activity 
S  =  ( 2 )  
^ N 
N = total number of respondents in group being studied. 
Average stints per day per individual were found by summing 
total stints for each one of the job activities across all job 
activities and dividing by 100 days as well as the total number 
of respondents in the group being studied. This procedure is 
described by the following formula. 
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1 il stints for a job activity). 
S = izl (3) 
100 Days x N 
N = total number of respondents in group being studied. 
i = 1 through 53 job activities. 
The maximum value for the average stints per eight hour day is 
four since four stints of exactly two hours duration would 
constitute a normal working day. 
It has been pointed out that time estimates for yes checked 
activities in the Job Characteristics Inventory must be positive 
integers and that stints are positive integers other than zero. 
Fractional stints were not defined and are meaningless except 
in the case of the averages described by Equations 2 and 3. 
In calculating these averages, fractional stints must be 
expected and are useful in making comparisons between groups 
and in ranking job activities within groups. 
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Average stints by job activity, ranked within program 
of study, are tabulated in Tables 17 through 20. For each 
average stint value, the corresponding percentage of a group 
who contributed to the stint average (percent responding yes 
significant) is also provided. It was reasoned that average 
stints with values less than one would be of little use in any 
job activity description of the groups studied so activities 
with averages less than one were not ranked. 
Table 17. Job activities perceived by 18 chemical industries 










































^See formula 2, page 93. 
^The percentage of the members of the group who provided 























Job Average Percent Yes 
Activity Stints^ Significant 
Analysis 6.6 44 
Experimentation 6.3 50 
Inspection-Quality 
Control 6.3 33 
Materials Testing 5.9 22 
Customer Service 5.8 11 
Supervising 5.8 22 
Operating 5.8 11 
Design Assistance 5.4 33 
Methods-Quality 
Control 5.1 22 
Cost Estimating 5.1 39 
Marketing and Sales 5 6 
Inspection-Maintenance 4.8 17 
Evaluation ,4.8 50 
Expediting 4.2 50 
Manufacturing 4.2 6 
Communications 3.4 2 8 
Troubleshooting 3.3 55 
Check Drawings 3.2 33 
Writing Standard 
Practices 3.1 44 
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Table 17. Continued 
Job Average Percent Yes 
Rank Activity Stints^ Significant^ 
28 Planning and 
Scheduling 2.4 22 
29 Recommend Modifications 2.1 33 
30 Technical Publications 2 2 8  
31 Company Training 1.9 22 
31 Ins trumentation 1.9 2 8  
31 Performance Testing 1.9 17 
31 Verbal Reports 1.9 61 
35 Methods-Production 1.9 17 
36 Drafting-Layout 1.5 22 
37 Build Things 1.2 22 
37 Plant Layout 1.2 22 
39 Programming 1.1 6 
40 Quantity Estimating 1 2 2  
It can be observed in Tables 17 through 20 that in a num­
ber of cases a relatively low stint ranking has been contrib­
uted by a large segment of a group. In other cases, a rather 
high stint ranking has been contributed by a relatively small 
segment of a group. Because this type of information could 
be quite useful in determining topics to emphasize in one of 
the programs o± study, job activities were also ranked by 
percent responding yes significant. Tables 21 through 24 
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Table 18. Job activities perceived by 80 construction 
technology graduates ranked according to average 
stints 
Job Average Percent Yes 
Rank Activity Stints^ Significant^ 
1 Surveying-Instrument 
Man 18.0 51 
2 Inspection-Quality 
Control 15.9 42 
3 Coordination 16.8 63 
4 Cost Estimating 15.3 56 
5 Supervising 14.7 40 
6 Expediting 13.0 44 
7 Quantity Estimating 11.6 4 8 
8 Communications 11.2 41 
9 Check Drawings 8.7 55 
10 Planning and 
Scheduling 7.9 34 
11 Drafting-Detail 7.5 39 
12 Analysis 6.9 39 
13 Drafting-Design 6.9 44 
14 Design 6.6 39 
15 Customer Service 5.8 33 
^See formula 2, page 93. 
^The percentage of the members of the group who provided 





















Job Average Percent Yes 
Activity Stints^ Significant^ 
Installation 5.4 16 
Calibration and 
Adjustment 5.3 26 
Purchasing 5.2 20 
Verbal Reports 4.8 33 
Materials Testing 4.8 30 
Report Writing 4.7 32 
Evaluation 4.2 20 
Design Assistance 4.1 34 
Inspection Maintenance 4.0 21 
Operating 3.9 12 
Training 3.8 25 
Troubleshooting 3.6 26 
Surveying-Rodman 3.5 21 
Drafting-Layoug 3.5 24 
Data Recording 3.2 21 
Write Proposals 3.2 16 
Build Things 3.1 6 
Company Training 2.6 25 
Mapping 2.2 29 
Marketing and Sales 2.1 8 
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36 Instrumentation 1.9 4 
37 Recommend Modifications 1.8 29 
3 8 Writing Change Notices 1.5 14 
39 Manufacturing 1.3 3 
40 Methods-Quality 
Control 1.0 3 
Table 19. Job activities perceived by 135 electronics 
technology graduates ranked according to average 
stints 
Job Average Percent Yes 
Rank Activity Stints^ Significant 
1 Troubleshooting 24.8 75 
2 Performance Testing 18.8 57 
3 Calibration and 
Adjustment 16.4 61 
4 Build Things 16.4 51 
5 Data Recording 15.7 58 
6 Inspection-Maintenance 12.7 36 
^See formula 2, page 93. 
^The percentage of the members of the group who provided 






















Job Average Percent Yes 
Activity Stints^ Significant" 
Repair 12.7 42 
Customer Service 11.8 36 
Operating 11.5 31 
Coordination 10.8 55 
Evaluation 8.7 48 
Design 8.7 47 
Design Assistance 7.6 35 
Analysis 7.3 49 
Perform Modifications 7.1 49 
Report Writing 7.0 49 
Communications 6.6 31 
Verbal Reports 6.4 50 
Inspection-Quality 
Control 5.8 31 
Company Training 5.7 43 
Programming 5.3 17 
Supervising 5.0 14 
Training 4.8 31 
Installation 4.2 30 
Specification Writing 4.1 12 
Recommend Modifications 4.0 46 






















Job Average Percent Yes 
Activity Stints^ Significant^ 
Check Drawings 3.7 32 
Cost Estimating 3.7 29 
Instrumentation 3.4 32 
Planning and Scheduling 3.2 17 
Write Proposals 3.2 16 
Methods-Production 2.9 16 
Manufacturing 2.8 11 
Drafting-Design 2.5 26 
Writing Standard 
Practices 2.5 12 
Reliability 2.4 14 
Writing Change 
Notices 2.4 24 
Purchasing 2.2 19 
Experimentation 2.1 17 
Marketing and Sales 2.0 9 
Methods-Quality 
Control 1.9 17 
Technical Publications 1.8 18 
Process Control 1.6 5 
Drafting-Detail 1.5 14 
Quantity Estimating 1.5 20 
Drafting-Layout 1.3 22 
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Table 20. Job activities perceived by 100 mechanical technology 
graduates ranked according to average stints 
Job Average Percent Yes 
Rank Activity Stints^ Significant^ 
1 Drafting-Design 19.8 57 
2 Coordination 17.0 63 
3 Drafting-Detail 16.2 47 
4 Design 16,0 60 
5 Drafting-Layout 13.8 45 
6 Performance Testing 11.4 37 
7 Data Recording 11.3 38 
8 Design Assistance 10.5 45 
9 Recommend Modifications 9.8 57 
10 Troubleshooting 8.8 48 
11 Communications 8.7 34 
12 Verbal Reports 8.7 40 
13 Evaluation 8.6 36 
14 Analysis 8.5 36 
15 Expediting 8.3 32 
16 Supervising 7.3 20 
17 Customer Service 6.7 29 
18 Report Writing 6.6 40 
^See formula 2, page 93. 
^The percentage of the members of the group who provided 








































































Table 20. Continued 
Job Average Percent Yes 
Rank Activity Stints^ Significant" 
39 Training 2.0 24 
40 Repair 1.8 13 
41 Purchasing 1.7 19 
42 Specification Writing 1.6 18 
43 Write Proposals 1.4 13 
44 Marketing and Sales 1.3 4 
Table 21. Job activities perceived by 18 chemical industries 
technology graduates ranked according to percent 
responding yes significant 
Job Percent Yes Average 
Activity Significant^ Stints^ 
Report Writing 72 11.8 
Coordination 67 16.2 
Data Recording 61 13.2 
Verbal Reports 61 1.9 
Troubleshooting 55 3.3 
Experimentation 50 6.3 
^The percentage of the members of the group who provided 
a stint estimate, i.e. a time estimate other than zero. 
^See formula 2, page 93. 
Table 21. Continued 
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Job Percent Yes Average 
Activity Significant^ Stints^ 
Evaluation 50 4.8 
Analysis 44 6.6 
Writing Standard Practices 44 3.1 
Design 39 8 
Cost Estimating 39 5.1 
Calibration and Adjustment 34 10.7 
Drafting-Design 33 7.3 
Inspection-Quality Control 33 6.3 
Training 33 7.7 
Recommend Modifications 33 2.1 
Check Drawings 33 3.2 
Design Assistance 33 5.4 
Communications 29 3.4 
Purchasing 29 
Expediting 2 8 4.2 
Instrumentation 2 8 1.9 
Process Control 28 9.9 
Technical Publications 28 2.0 
Methods-Quality Control 22 5.1 
"^Average stint value less than one. 
Table 21. Continued 
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Job Percent Yes Average 
Activity Significant^ Stints 
Build Things 22 1.2 
Company Training 22 1.9 
Drafting-Layout 22 1.5 
Materials Testing 22 5.9 
Planning and Scheduling 22 2.4 
Plant Layout 22 1.2 
Quantity Estimating 22 1.0 
Supervising 22 5.8 
Inspection-Maintenance 17 4.8 
Methods-Production 17 1.7 
Performance Testing 17 1.9 
Repair 17 c 
Writing Change Notices 17 c 
Perform Modifications 11 c 
Specification Writing 11 c 
Customer Service 11 5.8 
Derivation 11 c 
Drafting-Detail 11 c 
Operating 11 5.8 
Programming 6 1.1 
Manufacturing 6 4.2 
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Table 21. Continued 
Job Percent Yes Average 
Activity Significant^ Stints^ 
Marketing and Sales 6 5 
Reliability 6 c 
Installation 0 c 
Mapping 0 c 
Surveying-Instrument Man 0 c 
Surveying-Rodman 0 c 
Write Proposals 0 c 
Table 22. Job activities perceived by 80 construction 
technology graduates ranked according to percent 
responding yes significant 
Job Percent Yes Average 
Activity Significant^ Stints 
Coordination 63 16.8 
Cost Estimating 56 15.3 
Check Drawings 55 8.7 




Quantity Estimating 48 11.6 
^The percentage of the members of 
a stint estimate, i.e. a time estimate 
the group who provided 
other than zero. 
^See formula 2, page 93. 
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Table 22. Continued 
Job Percent Yes Average 
Activity Significant^ Stints 
Expediting 44 13.0 
Drafting-Des ign 44 6.9 
Inspection-Quality Control 42 16.9 
Communications 41 11.2 
Supervising 40 14.7 
Analysis 39 6.9 
Design 39 6.6 
Drafting-Detail 39 7.5 
Design Assistance 34 4.1 
Planning and Scheduling 34 7.9 
Customer Service 33 5.8 
Verbal Reports 33 4.8 
Report Writing 32 4.7 
Materials Testing 30 4.8 
Mapping 29 2.2 
Recommend Modifications 29 1.8 
Calibration and Adjustment 26 5.3 
Troubleshooting 26 3.6 
Company Training 25 2.6 
Training • 25 3.8 
Drafting-Layout 24 3.5 
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Table 22. Continued 
Job Percent Yes Average 
Activity Significant^ Stints^ 
Surveying-Rodman 21 3.5 
Data Recording 21 3.2 
Inspection-Maintenance 21 4.0 
Purchasing 20 5.2 
Evaluation 20 4.2 
Write Proposals 16 3.2 
Installation 16 5.4 
Write Change Notices 14 1.5 
Operating 12 3.9 
Writing Standard Practices 10 c 
Performance Testing 9 c 
Programming 9 c 
Repair 9 c 
Specification Writing 8 c 
Marketing and Sales 8 2.1 
Plant Layout 7 c 
Build Things 6 3.1 
Derivation 6 c 
Methods-P roduc tion 6 c 
Process Control 5 c 
"^Average stint value less than one. 
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Technical Publications 5 c 
Ins trumentation 4 1.9 
Perform Modifications 4 c 
Manufacturing 3 1.3 
Methods-Quality Control 3 1.0 
Reliability 3 c 
Experimentation 1 c 
Table 23. Job activities perceived by 135 electronics 
technology graduates ranked according to percent 







Troubleshooting 75 24.8 
Calibration and Adjustment 61 16.4 
Data Recording 58 15.7 
Performance Testing 57 18.8 
Coordination 55 10.8 
^The percentage of the members of the group who provided 
a stint estimate, i.e. a time estimate other than zero. 
'^See formula 2, page 93. 
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Table 23. Continued 
Job Percent Yes Average 
Activity Significant^ Stintsb 
Build Things 51 16.4 
Verbal Reports 50 6.4 
Analysis 49 7.3 
Report Writing 49 7.0 
Perform Modifications 49 7.1 
Evaluation 48 8.7 
Design 47 8.7 
Recommend Modifications 46 4.0 
Company Training 43 5.7 
Repair 42 12.7 
Customer Service 36 11.8 
Inspection-Maintenance 36 12.7 
Design Assistance 35 7.6 
Ins trumentation 32 3.4 
Check Drawings 32 3.7 
Inspection-Quality Control 31 5.8 
Communications 31 6.6 
Operating 31 11.5 
Training 31 4.8 
Installation 30 4.2 
Cost Estimating 29 3.7 
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Table 23. Continued 
Job Percent Yes Average 
Activity Significant^ Stints^ 
Expediting 28 3.9 
Drafting-Design 26 2.5 
Writing Change Notices 24 2.4 
Drafting-Layout 22 1.3 
Quantity Estimating 20 1.5 
Purchasing 19 2.2 
Technical Publications 18 1.8 
Programming 17 5.3 
Experimentation 17 2.1 
Methods-Quality Control 17 1.9 
Planning and Scheduling 17 3.2 
Methods-Production 16 2.9 
Write Proposals 16 3.2 
Derivation 16 c 
Reliability 14 2.4 
Supervising 14 5.0 
Drafting-Detail 14 1.5 
Writing Standard Practices 12 2.5 
Specification Writing 12 4.1 
Manufacturing 11 2.8 
"Average stint value less than one. 





























Table 24. Job activities perceived by 100 mechanical technology 






















8 . 8  
The percentages of the members of the group who provided 
a stint estimate, i.e. a time estimate other than zero. 
See formula 2 ,  page 93. 
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Table 24. Continued 
Job Percent Yes Average 
Activity Significant^ Stints 
Drafting-Detail 47 16.2 
Design Assistance 45 10.5 
Drafting-Layout 45 13.8 
Report Writing 40 6.6 
Verbal Reports 40 8.7 
Check Drawings 39 5.2 
Writing Change Notices 39 5.9 
Data Recording 38 11.3 
Performance Testing 37 11.4 
Analysis 36 8.5 
Evaluation 36 8.6 
Communications 34 8.7 
Expediting 32 8.3 
Methods-Production 32 5.9 
Cost Estimating 30 6.2 
Build Things 29 6.0 
Calibration and Adjustment 29 4.3 
Customer Service 29 6.7 
Company Training 28 2.9 
Quantity Estimating 28 4.4 
Reliability 26 3.2 
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Table 24. Continued 
Job Percent Yes Average 
Activity Significant^ Stints 
Experimentation 24 2.5 
Training 24 2.0 
Instrumentation 21 2.7 
Inspection-Quality Control 20 2.5 
Planning and Scheduling 20 5.4 
Supervising 20 7.3 
Writing Standard Practices 19 c 
Purchasing 19 1.7 
Specification Writing 18 1.6 
Inspection-Maintenance 17 2.4 
Materials Testing 17 2.3 
Operating 17 2.2 
Perform Modifications 17 2.1 
Repair 13 1.8 
Write Proposals 13 1.4 
Derivation 12 c 
Installation 11 3.4 
Methods-Quality Control 9 c 
Plant Layout 9 
c 
Manufacturing 6 2.8 
'^Average stint value less than one. 
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Table 24. Continued 
Job Percent Yes Average 
Activity Significant^ Stints 
Process Control 6 c 
Programming 5 2.0 
Technical Publications 5 c 
Marketing and Sales 4 1.3 
Surveying-Instrument Man 2 c 
Mapping 1 c 
Surveying-Rodman 1 c 
contain percent yes significant rankings of job activities 
within program of study with corresponding average stint 
values for each of the job activities. 
The average stints per day, calculated with formula 3 on 
page 93, by program of study, year of graduation, and company 
type are shown in Tables 25 through 27. 
All averages in Tables 25 through 27 are less than the 
maximum of four for a normal working day, and the average stint 
values in Table 26 suggest a direct relationship between job 
activities reportable as stints and years since graduation. 
Average stints by job activity by year of graduation were 
calculated and are presented in Table 28. A positive relation­
ship appears to exist between average stints and years since 
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Table 25. Average stints per day by program of study 
Program of Study Average Stints per Day^ 
Chemical Industries Technology 2.1 
Construction Technology 2.6 
Electronics Technology 3.0 
Mechanical Technology 2.9 
^See formula 3, page 93. 
Table 26. Average stints per day, by year of graduation 





1966 _ 2.8 
1967 2.2 
^See formula 3, page 93. 
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Table 27. Average stints per day by company type 
Company Type Average Stints per Day^ 
Engineering Service 2.4 





^See formula 3, page 93. 
graduation for the job activities of "coordination", "cost 
estimating", "planning and scheduling", "report writing", 
"training", and "verbal reports". These relationships, while 
not linear, tend to show an increase in average stints with 
years since graduation. 
Because some relationships were observed for the entire 
population by year of graduation, average stints by job 
activity and average stints per day were also calculated by 
year of graduation for each program of study. These data did 
not substantiate the relationships for the total population 
and no new relationships were found. 
Average stints by job activity and average stints per day 
were also calculated by year of graduation for both electronics 
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Table 28. Average stints by job activity by year of graduation 
Average Stints by Year of Graduation^ 
Job 
Activity 1962 1963 1964 1965 1966 1967 
Analysis 12.7 7.5 10.9 6.4 5.7 5.8 
Build Things 6.2 11.1 7.9 5.1 12.1 12.1 
Calibration and 
Adjustment 10.8 10.8 5.1 9.2 13.7 7.9 
Check Drawings 6.3 2.2 8 6.5 4.7 4.1 
Communications 12 14.4 9.1 7.6 5 6.9 
Coordination 21 14.5 14.7 14.2 14.3 10.6 
Company Training 4.4 4.8 1.5 4.8 4.5 3 
Cost Estimating 12.9 8.7 8.8 9.1 5.8 2.6 
Customer Service 12.7 8.4 4.8 12.6 10.3 2.2 
Data Recording 13.6 16.8 8.8 6.2 11.2 14.2 
Derivation 1.3 b b b 1 b 
Design 8.2 12 13.7 9:5 8.2 12.2 
Design Assistance 8.7 5.2 9.1 7.1 5.3 9.9 
Drafting-Design 3.9 4.9 10.2 11.6 7.6 11.9 
Drafting-Detail 4 3.5 11.4 9.6 6.5 7 
Drafting-Layout 4.5 2.1 9.6 6.9 4.9 4.8 
Evaluation 9.1 19.1 7.6 4.1 5.5 6.6 
Expediting 10.5 5.2 12 9.1 6.7 3.1 
^See formula 2, page 93. 
^Average stint value less than one. 
Table 28. Continued 
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Average Stints by Year of Graduation^ 
Job 
Activity 1962 1963 1964 1965 1966 1967 
Experimentation 1.9 1.6 1.5 1.5 2.2 2.7 
Inspection-
Maintenance 11.7 2.4 4.4 9.1 8.6 4.5 
Inspection-
Quality Control 9.6 14.4 7.6 10.1 7 1.2 
Installation 2.8 9.7 1.8 5.2 4.6 1.7 
Instrumentation 3.1 9.2 1.8 1.1 1.7 3.2 
Manufacturing b 4.8 1.4 3.2 4.1 b 
Mapping b b • 1.2 1.9 b b 
Marketing and Sales 5.2 b 3.6 1.5 2.3 b 
Materials Testing b 4.9 1.1 1.1 3.9 1.7 
Methods-
Production 4.4 b 3.7 1.8 3.9 3.8 
Methods-
Quality Control 1.3 2.9 2.3 b 1.6 1.1 
Operating 11.2 5.8 6.6 3.3 9.1 4.8 
Perform 
Modifications 3.4 2.4 3.8 3 4.3 3.6 
Performance 
Testing 14 14.9 7.7 9.6 13.4 10 
Planning and 
Scheduling 8.9 9.9 3.9 4.2 4.8 2.2 
Plant Layout b 1.9 b b b b 
Process Control 1.7 b 2.3 2.5 1 1,5 
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Table 28. Continued 
Job 
Activity-
Average Stints by Year of Graduation' 
1962 1963 1964 1965 1966 1967 
Programming 3.4 2.5 2.6 b 5.6 2.3 
Purchasing 8.7 b b 2.7 2.5 1.5 
Quantity Estimating 6.9 2.2 6.4 8.6 2.2 2.7 
Recommend 
Modifications 7.6 2.1 4.4 5.4 4.4 5.8 
Reliability 1.8 8 1.6 1.2 b 1.9 
Repair 9.3 2.9 4.4 6.6 8 3 
Report Writing 11.7 8.4 6.8 5.1 6.4 4.6 
Specification 
Writing 1.4 8.1 1.9 3.1 1.4 b 
Supervising 19.2 9.9 3.1 7.2 9 3.9 
Surveying-
Instrument Man 5.1 4.2 6.9 4.4 5.1 2.4 
Surveying-Rodman b b 1.7 1.1 1.5 b 
Technical Pub­
lications 1.4 b 2.2 . b 1 b 
Training 6.6 5 5.3 3 4.1 1.6 
Troubleshooting 19.8 10.5 13 14.1 13.9 11.8 
Verbal Reports 10.9 8.8 7.3 5.7 5 4.8 
Write Proposals 3.5 5.4 b 3.1 2.6 b 
Writing Change 
Notices 3.4 3.6 3.6 3.4 1.6 3.8 
Writing 
Standard Prac­
tices b b 3.9 b 1.5 1.6 
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and mechanical technology graduates employed by manufacturing 
companies. These two groups were analyzed because there were 
still sizable numbers of respondents in the subgroups (year of 
graduation) within company type (manufacturing companies). 
Even with variations due to company type removed, no relation­
ships between average stint values and year of graduation were 
found. 
In a final effort, possible effects of under or over 
estimation of stints were removed by ranking job activities 
for the several subgroups previously analyzed by stint averages 
according to year of graduation. These rankings produced no 
discernible relationships. 
To meaningfully describe the job activity perceptions of 
engineering technology graduates within company type, it was 
necessary to analyze job activity data within program of study 
for each company type. Reference to Table 2, page 56, shows 
that nearly 90% of the chemical industries technology graduates 
are employed by manufacturing firms; construction technology 
graduates are employed by either engineering services (55%) or 
construction companies (28%); electronics technology graduates 
are distributed among public utilities (12%), research orga­
nizations (11%), and manufacturing companies (67%); and nearly 
90% of the mechanical technology graduates are employed by 
manufacturing companies. Because of the high percentage of 
chemical industries technology and mechanical technology 
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graduates employed by manufacturing companies, Tables 17 and 
20, job activity perceptions ranked by average stints for all 
graduates of these two programs, provide very accurate de­
scriptions of the job activity perceptions of graduates from 
these two programs employed by manufacturing companies only. 
Tables 29 and 30 contain job activity perceptions ranked by 
average stints for construction technology graduates employed 
by engineering services and construction companies respectively. 
Tables 31 through 33 contain job activity perceptions ranked 
by average stints for electronics technology graduates em­
ployed by public utilities, research organizations, and manu­
facturing companies respectively. 
In Table 34, the top ten job activity perceptions of con­
struction technology graduates employed by engineering services 
and construction companies are compared. Table 35 contains 
comparisons of the top ten job activity perceptions of elec­
tronics technology graduates employed by public utilities, 
research organizations, and manufacturing companies. There are 
five common job activity perceptions among the top ten for the 
two company types employing most of the construction technology 
graduates. For the company types employing most of the elec­
tronics technology graduates, there are five common job activ­
ity perceptions among the top ten for public utilities and 
research organizations or manufacturing companies but only 
four common job activity perceptions among the top ten for 
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research organizations and manufacturing companies . 
Table 29. Top 20 job activity perceptions of 44 construction 
technology graduates employed by engineering 
services ranked according to average stints 
Job Average 
Rank Activity Stints^ 
1 Inspection-Quality Control 29.2 
2 Surveying-Instrument Man 26.9 
3 Coordination 17.5 
4 Supervising 13.7 
5 Expediting 11.1 
6 Check Drawings 10.7 
6 Communications 10.7 
8 Drafting-Detail 8.5 
9 Quantity Estimating 8.3 
10 Materials Testing 8 
11 Design 7.1 
12 Drafting-Design 7 
13 Installation 6.8 
14 Report Writing 6.7 
15 Planning and Scheduling 6.3 
16 Design Assistance 6.2 
17 Training 5.6 
18 Customer Service 5.5 
19 Cost Estimating 5.4 
20 Surveying-Rodman 4.8 
^See formula 2 ,  page 93. 
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Table 30. Top 20 job activity perceptions of 22 construction 
technology graduates employed by construction 
companies ranked according to average stints 
Job Average 
Rank Activity Stints^ 
1 Cost Estimating 38.7 
2 Quantity Estimating 23 
3 Supervising 20.6 
4 Expediting 18.8 
5 Coordination 17 
6 Planning and Scheduling 14.9 
7 Purchasing 13 
8 Build Things 10.5 
9 Communications 9.3 
10 Analysis 9.1 
11 Drafting-Design 8 
12 Troubleshooting . 7.9 
13 Verbal Reports 7.8 
14 Customer Service 6.7 
15 Surveying-Instrument Man 6.6 
16 Design 6.1 
17 Check Drawings 6 
18 Installation 5.5 
19 Design 5.4 
20 Drafting-Detail 5.3 
^See formula 2, page 93. 
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Table 31. Top 20 job activity perceptions of 16 electronics 
technology graduates employed by public utilities 
ranked according to average stints 
Job Average 
Rank Activity Stints®-
1 Specification Writing 21.3 
2 Operating . 19.4 
3 Troubleshooting 15.8 
4 Inspection-Maintenance 15.3 
5 Communications 13.6 
5 Coordination 13.5 
7 Design 12.9 
8 Customer Service 12.6 
9 Analysis 12.2 
10 Calibration and Adjustment 12.1 
11 Company Training 9.8 
12 Evaluation 9.5 
12 Expediting 9.5 
14 Cost Estimating 8.9 
15 Write Proposals 8.4 
16 Performance Testing 8.3 
17 Data Recording 7.5 
18 Planning and Scheduling 7.3 
19 Supervising 6.3 
20 Repair 5.8 
^See formula 2, page 93. 
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Table 32. Top 20 job activity perceptions of 15 electronics 
technology graduates employed by research 
organizations ranked according to average stints 
Job Average 
Rank Activity Stints^ 
1 Build Things 2 8.3 
2 Troubleshooting 22.3 
3 Design 16.9 
4 Calibration and Adjustment 14.9 
5 Analysis 14.1 
6 Repair 12.9 
7 Programming 11.9 
8 Operating 10.9 
9 Verbal Reports 9.7 
10 Company Training 8.1 
11 Evaluation 7.9 
12 Manufacturing 7.4 
13 Data Recording 7 
14 Experimentation 6.6 
14 Inspection-Maintenance 6.6 
16 Training 6.3 
17 Perform Modifications 5.4 
18 Purchasing 5.2 
19 Drafting-Design 4.9 
20 Expediting 4.7 
^See formula 2, page 93. 
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Table 33. Top 20 job activity perceptions of 91 electronics 
technology graduates employed by manufacturing 
companies ranked according to average stints 
Job Average 
Rank Activity Stints^ 
1 Troubleshooting 27.6 
2 Performance Testing 24.1 
3 Data Recording 19.3 
4 Build Things 18.5 
5 Calibration and Adjustment 17.6 
6 Customer Service 15 
7 Inspection-Maintenance 13.1 
8 Repair 12.8 
9 Coordination 12.1 
10 Design Assistance 10 
11 Evaluation 9.7 
12 Operating 9.7 
13 Report Writing 9.6 
14 Perform Modifications 8.3 
15 Verbal Reports 7 
16 Design 6.8 
17 Inspection-Quality Control 6.2 
18 Communications 6.1 
19 Programming 5.6 
20 Analysis 5.4 
^See formula 2, page 93. 
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Table 34. Comparison of rankings of the top ten job activity 
perceptions determined from average stints for 
construction technology graduates employed by 
engineering services and construction companies 
Rank for Rank for 
Engineering Job Construction 
Services Activity Companies 
1 Inspection-Quality Control >20& 
2 Surveying-Instrument Man 15 
3 Coordination 5 
4 Supervising 3 
5 Expediting 4 
6 Check Drawings 17 
6 Communications 9 
'8 Drafting-Detail 20 
9 Quantity Estimating 2 
10 Materials Testing >20% 
Rank for Rank for 
Construction Job Engineering 
Companies Activity Services 
1 Cost Estimating 19 
2 Quantity Estimating 9 
3 Supervising 4 
4 Expediting 5 
5 Coordination 3 
6 Planning and Scheduling 15 
7 Purchasing >20% 
8 Build Things >20& 
9 Communications 6 
10 Analysis >20% 
^Rankings beyond 20 were not determined. 
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Table 35. Comparison of rankings of the top ten job activity 
perceptions determined from average stints for 
electronics technology graduates employed by public 













1 Specification Writing >20% >20^ 
2 Operating 8 12 
3 Troubleshooting 2 1 
4 Inspection-Maintenance 15 7 
5 Communications >20^ 18 
6 Coordination >20% 9 
7 Design 3 16 
8 Customer Service >20& 6 
9 Analysis 5 20 
10 Calibration and 










1 Build Things 4 >20% 
2 Troubleshooting 1 3 
3 Design 16 7 
4 Calibration and 
Adjustment 5 10 
5 Analysis 20 9 
6 Repair 8 20 
7 Programming 19 >20& 
8 Operating 12 2 
9 Verbal Reports 15 >20^ 
10 Company Training >20^ 11 
^Rankings beyond 20 were not determined. 
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1 Troubleshooting 3 2 
2 Performance Testing 16 >20^ 
3 Data Recording 17 13 
4 Build Things >20^ 1 
5 Calibration and 
Adjustment 10 4 
6 Customer Service 8 >20* 
7 Inspection-Maintenance 4 15 
8 Repair 20 6 
9 Coordination 6 >20* 
10 Design Assistance >20^ >20* 
Analyses of Future Job Preconceptions of 
Entering Students 
This section of the findings includes the analyzed responses 
of the entering engineering technology students to the Job 
Characteristics Inventory 
The form of the Job Characteristics Inventory administered 
to entering students^ contained 55 job activity descriptions 
("first level maintenance" and "methods - analysis" were added 
because of write in responses by graduates). In addition, all 
job activity descriptions were stated in future tense rather 
^This form of the Job Characteristics Inventory is 
contained in Appendix D. 
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than present tense as was the case for the graduate form of the 
inventory. Entering students were asked to check yes for all 
job activities they believed would be characteristics of their 
future jobs and to check no for all others. Then they were 
asked to estimate the number of days out of 100 working days 
that each yes checked activity would require at least two hours 
daily by using a scale with a range of 0 to 100. Zero meant 
that a future job activity would not require two or more hours 
of time during any of the 100 working days. 
Classification of responses 
In Tables 36 through 38, responses by entering students 
for yes checked job activities are classified into yes non­
significant (zero time estimates) and yes significant (time 
estimates other than zero) categories within program of study. 
Responses of entering students in chemical industries technology 
were not analyzed because of the small number (three) enrolled. 
The percent yes non-significant values in Tables 36 
through 38 are nearly all less than the percent yes significant 
values which means that entering students preconceive a ma­
jority of their future job activities as requiring two or more 
hours of time during at least one day out of 100 working days. 
The results obtained by analyzing their time estimates follow. 
Analysis of time estimates 
Average stints by job activity within program of study 
were calculated using formula 2, page 93. Average stints per 
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Table 36. Classification of responses for yes checked job 






Percent Percent Percent Yes, 
Yes Checked Yes Non- Significant 
Significant^ 
1 Analysis 
2 Build Things 
3 Calibration and 
Adjustment 
4 Check Drawings 
5 Communications 
6 Coordination 
7 Company Training 
8 Cost Estimating 
9 Customer Service 
10 Data Recording 
11 Derivation 
12 Design 
























































^Zero time estimates. 
^Time estimates other than zero. 
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18 Expediting 71 




Quality Control 70 
22 Installation 38 
23 Instrumentation 24 
24 Manufacturing 5 
25 Mapping 57 
26 Marketing and Sales 19 




Quality Control 33 
30 Operating 33 
31 Perform Modifications 24 
32 Performance 
Testing 29 
33 Planning and Scheduling 76 
34 Plant Layout 48 






































Table 36. Continued 
Num- Job Percent Percent Percent Yes, 




















50 Verbal Reports 
51 Write Proposals 
24 0 24 
55 20 35 
71 19 52 
62 24 38 
29 10 19 
19 10 • • 9 
76 19 57 
45 15 30 
86 14 72 
86 14 72 
43 24 19 
10 5 5 
62 30 32 
33 14 19 
52 29 23 
52 9 43 
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Percent Percent Percent Yes, 
Yes Checked Yes Non- Significant 
Significant^ 
52 Writing Change 
Notices 43 10 33 
53 Writing 
Standard Prac­
tices 29 24 









Table 37. Classification of responses for yes checked job 






Percent Percent Percent Yes 
Yes Checked Yes Non- Significant 
Significant^ 
1 Analysis 
2 Build Things 
3 Calibration and 
Adjustment 





















Zero time estimates. 
b„. Time estimates other than zero. 
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Table 37. Continued 
Num- Job Percent Percent Percent Yes 
ber Activity Yes Checked Yes Non- Significant^ 
Significant^ 
1 Company Training 89 20 69 
8 Cost Estimating 33 7 26 
9 Customer Service 33 4 29 
10 Data Recording 59 11 48 
11 Derivation 44 7 37 
12 Design 60 7 53 
13 Design Assistance 67 4 63 
14 Drafting-Design 33 4 29 
15 Drafting-Detail 42 4 38 
16 Drafting-Layout 44 2 42 
17 Evaluation 71 9 62 
18 Expediting 33 4 29 
19 Experimentation 31 7 24 
20 Inspection-
Maintenance 62 4 58 
21 Inspection-
Quality Control 67 11 56 
22 Installation 60 7 53 
23 Instrumentation 60 11 49 
24 Manuf acturing 16 2 14 
25 Mapping 0 0 0 
26 Marketing and Sales 22 7 15 
f-
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Percent Percent Percent Yes 
Yes Checked Yes Non- Significant 
Significant^ 










33 Planning and 
Scheduling 
34 Plant Layout 
35 Process Control 
36 Programming 
37 Purchasing 





































































44 Supervising 47 13 34 
45 Surveying-
Instrument Man 2 0 2 
46 Surveying-Rodman 0 0 0 
47 Technical Pub­
lications 13 4 9 
48 Training 56 13 43 
49 Troubleshooting 91 0 91 
50 Verbal Reports 73 11 62 
51 Write Proposals 24 7 17 
52 Writing Change 
Notices 58 11 47 
53 Writing 
Standard Prac­
tices 29 7 22 
54 First Level 
Maintenance 42 0 42 
55 Methods-Analysis 9 2 7 
day within program of study were calculated with formula 3, 
page 93. The average stints per day were 5.5 for entering 
students in construction technology, 5.9 for entering students 
in electronics technology, and 4.4 for entering students in 
mechanical technology. Since four stints per day is maximum. 
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Table 38. Classification of responses for yes checked job 














2 Build Things 
3 Calibration and 
Adjustment 
4 Check Drawings 
5 Communications 
6 Coordination 
7 Company Training 
8 Cost Estimating 
9 Customer Service 
10 Data Recording 
11 Derivation 
12 Design 
























































Zero time estimates. 
brr.. Time estimates other than zero. 
141 












18 Expediting 36 




Quality Control 50 
22 Installation 46 
23 Instrumentation 46 
24 Manufacturing 36 
25 Mapping 9 
26 Marketing and Sales 27 




Quality Control 46 





33 Planning and 
Scheduling 41 
34 Plant Layout 36 
































2 2  
23 
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Table 38. Continued 
Num- Job Percent Percent Percent Yes, 
ber Activity Yes Checked Yes Non- Significant 
Significant^ 
36 Programming 32 5 27 
37 Purchasing 36 14 22 
38 Quantity Estimating 41 14 27 
39 Recommend 
Modifications 91 23 68 
40 Reliability 64 18 46 
41 Repair 41 9 32 
42 Report Writing 77 9 68 
43 Specification 
Writing 41 14 27 
44 Supervising 55 23 32 
45 Surveying-
Instrument Man 9 4 5 
46 Surveying-Rodman 5 5 0 
47 Technical Pub­
lications 9 0 9 
48 Training 68 23 45 
49 Troubleshooting 86 0 86 
50 Verbal Reports 59 14 45 
51 Write Proposals 27 0 27 
52 Writing Change 
Notices 46 9 37 
53 Writing 
Standard Prac­
tices 36 4 32 
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Table 38. Continued 
Num- Job Percent Percent Percent Yes 
ber Activity Yes Checked Yes Non- Significant^ 
Significant^ 
54 First Level 
Maintenance 32 14 18 
55 Methods-
Analysis 32 14 18 
it is obvious that entering students tend to overestimate. 
Table 39 contains the average stints by job activity within 
program of study and the corresponding ranking for each job 
acitivity based on the average stint value. 
Comparisons of Job Conceptions 
of Entering Students and Graduates 
Based on previous analyses, there were only two methods 
available for comparing the responses to the Job Characteristics 
Inventory by entering students and graduates. These included 
comparing yes responses on an item by item basis and comparing 
rankings of job activities based on average stint values. 
Response comparisons 
Figure 1 is a comparison of the entering students in 
construction technology who responded yes to each of 53 job 
activities with the construction technology graduates who 
responded yes to the same activities. These data were obtained 
144 
Table 39. Average stints by job activity with corresponding 
rankings preconceived by entering engineering 
technology students within program of study 
Average Stints^ by Job Activity 
within Program of Study 
Job Construction Electronics Mechanical 
Activity Technology Technology Technology 
Analysis 20 .5 (8)b 19 .6 (9)b 14 (7)b 
Build Things 14 .3 (15) 23 .4 (4) 9. ,5 (17) 
Calibration and 
Adjustment 5 .2 (32) 22 .6 (5) 10. 2 (14) 
Check Drawings 16 .9 (14) 4 .2 (40) 8 (22) 
Communi c ati ons 4 .9 (35) 5 (35) 1. 9 (52) 
Coordination 26 .1 (2) 12 .2 (21) 18. 9 (4) 
Company Training 6 .3 (30) 10 .8 (25) 7. 9 (23) 
Cost Estimating 20 .9 (7) 3 .1 (43) 4. 4 (42) 
Customer Service 10 .7 (20) 14 (15) 5. 3 (34) 
Data Recording 9 .5 (24) 12, .4 (19) 8. 5 (19) 
Derivation 9 .1 (25) 12, .6 (18) 3. 4 (47) 
Design 19, .2 (10) 15, .4 (13) 18. 6 (5) 
Design Assistance 17, .5 (12) 18 (10) 13. 6 (8) 
Drafting-Design 23, .9 (4) 6. ,8 (32) 23. 2 (1) 
Drafting-Detail 21, .2 (6) 9. ,4 (28) 12. 8 (10) 
^See formula 2, page 93. 
^The parentheses contain the job activity ranking based 
on the average stint value. 
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Table 39. Continued 
Average Stints^ by Job Activity 
within Program of Study 
Job Construction Electronics Mechanical 
Activity Technology Technology Technology 
Drafting-Layout 11.2 (17) 11.1 (24) 12 .5 (11) 
Evaluation 10.5 (21) 13.7 (16) 7 .9 (23) 
Expediting 24.7 (3) 9.2 ( 29 )  5 .2 (36) 
Experimentation 3.3 ( 42 )  5.4 (34) 4 .6 (40) 
Inspection-
Maintenance 4 (38) 20.2 ( 8 )  9 .7 (16) 
Inspection-
Quality Control 20 (9) 16.1 (12) 10 .1 (15) 
Installation 11.1 (19) 20.6 (7) 10 .8 (13) 
Ins trumentation 2.1 (50) 9.6 (27) 4 .1 (43) 
Manufacturing 3.8 (39) 2.2 (46) 6 .8 ( 28 )  
Mapping 6.6 (29) c 1 .8 (53) 
Marketing and Sales 2.5 (48) 5 (35) 5 ( 3 9 )  
Materials Testing 5.1 (33) 1.1 (50) 6 .1 (30) 
Methods-
Production 7.4 (28) 4.1 (41) 8 .4 (20) 
Methods-
Quality Control 3.1 (43) 4.4 (39) 7 .1 ( 2 6 )  
Operating 5.3 (31) 16.4 (11) 16 .4 (6) 
Perform 
Modifications c 21.6 (6) 8 .4 (20) 
"^Average stint value less than one. 
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Table 39. Continued 
Average Stints^ by Job Activity 
within Program of Study 
Job Construction Electronics Mechanical 
Activity Technology Technology Technology 
Performance 
Testing 2.9 (46) • 35.2 (2) 23 (2) 
Planning and 
Scheduling 17.7 (11) 3.1 (43) 5.2 ( 36 )  
Plant Layout 9.7 (23) 3.3 (42) 4 (45) 
Process Control 2.9 ( 46 )  3.1 (43) 5.6 (32) 
Programming 5 (34) 11.4 (23) 5.7 (31) 
Purchasing 11.2 (17) 1.9 (49) 3.2 (49) 
Quantity Estimating 17 (13) 4.8 ( 38 )  3.7 (46) 
Recommend 
Modifications 4.5 (36) 13.6 (17) 11.1 (12) 
Reliability 2.4 (49) 9.2 (29) 13.1 (9) 
Repair c 29.7 (3) 9.4 (18) 
Report Writing 13.6 (16) 15 (14) 6.4 (29) 
Specification 
Writing 3 (45) 5 (35) 5.1 (38) 
Supervising 43 (1) 10.2 (26) 7.3 (25) 
Surveying-
Instrument Man 21.4 (5) c c 
Surveying-Rodman 3.1 (43) c c 
Technical Pub­
lications 1.4 (51) c 3.4 (47) 
Training 10 (22) 6.4 (33) 4.6 (40) 
Table 39. Continued 
147 
Average Stints^ by Job Activity 
within Program of Study 
Job Construction Electronics Mechanical 
Activity Technology Technology Technology 
Troubleshooting 3.8 ( 39 )  49.8 (1) 19.8 (3) 
Verbal Reports 4.4 (37) 11.8 (22) 4.1 (43) 
Write Proposals 7.7 (27) 2 ( 47 )  7.1 (26) 
Writing Change 
Notices 3.7 (41) 9 (31) 5.6 ( 32 )  
Writing 
Standard Prac­
tices 1.4 (52) 2 (47) 2.1 (51) 
First Level 
Maintenance c 12.3 (20) 5.3 (34) 
Methods-
Analysis 8.2 (26) c 3 (50) 
from Tables 14 and 36, pages 81 and 133. 
Figure 2 is a comparison of the entering students in 
electronics technology who responded yes to each of 53 job 
activities with the electronics technology graduates who 
responded yes to the same activities. These data were obtained 
from Tables 15 and 37, pages 85 and 136. 
Figure 3 is a comparison of the entering students in 
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% Entering Students in Mechanical Technology 
Responding Yes to Each of 53 Job Activities 
Figure 3. Percent of entering students and graduates responding 
yes to each of 53 job activities (mechanical 
technology) 
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activities with the mechanical technology graduates who 
responded yes to the same activities. These data were obtained 
from Tables 16 and 38, pages 88 and 140. 
Comparing job activity rankings 
Tables 18 through 2 0 ,  pages 97 through 104, contain the 
job activities perceived by construction, electronics and 
mechanical technology graduates. Table 39, page 144, contains 
the average stints by job activity with corresponding rankings 
preconceived by entering students in the three programs. These 
data are contrasted in Tables 40 through 42, which contain the 
top ten job activities as preconceived by entering students 
and the rankings of these activities as perceived by graduates. 
Table 40. Top ten job activities as preconceived by entering 
students in construction technology contrasted with 
rankings as perceived by construction technology 
graduates 
Rank for Job Rank for 
Entering Students Activity Graduates 
1 Supervising 5 
2 Coordination 3 
3 Expediting 6 
4 Drafting-Design 13 
5 Surveying-Instrument Man 1 
6 Drafting-Detail 11 
7 Cost Estimating 4 
8 Analysis 12 
9 Inspection-Quality 
Control 2 
10 Design 14 
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Table 41. Top ten job activities as preconceived by entering 
students in electronics technology contrasted with 








1 Troubleshooting 1 
2 Performance Testing 2 
3 Repair 7 
4 Build Things 4 
5 Calibration and 
Adjustment 3 
6 Perform Modifications • .. 
7 Installation 24 
8 Inspection-Maintenance 6 
9 Analysis 14 
10 Design Assistance 13 




activities as preconceived by entering 
mechanical technology contrasted with 







1 Drafting-Design 1 
2 Performance Testing 6 
3 Troubleshooting 10 
4 Coordination 2 
5 Design 4 
6 Operating 36 
7 Analysis 14 
8 Design Assistance 8 
9 Reliability 28 
10 Drafting-Detail 3 
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DISCUSSION 
The objectives of this study were to determine the nature 
of the job activity perceptions of engineering technology 
graduates and the nature of future job activity preconceptions 
of entering engineering technology students as well as to com­
pare the job conceptions of the two groups. In conjunction 
with the objectives, four hypotheses were proposed. The dis­
cussion develops the rationale, based on the findings, for 
rejecting or not rejecting these hypotheses. The discussion 
also contains a section of additional analyses on responses of 
entering engineering technology students to the Job Character­
istics Inventory and a section on suggested research. 
Hypotheses and Related Findings 
The statement of the first hypothesis, in null form, was— 
no difference exists, as measured by the Job Characteristics 
Inventory, among job activity perceptions of engineering 
technology graduates with respect to program of study. Table 9, 
page 64, contains the percent yes responses by graduates for 
each job activity by program of study. Chi square values, 
calculated from observed and expected frequencies of yes-no 
responses, are also s&own for each job activity. The majority 
of the chi square values in Table 9 are significant, implying 
that there probably is a relationship between these job 
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activities and program of study. Based on these results, the 
first hypothesis was rejected. 
Tables 17 through 20, pages 94 through 102, contain the 
rankings of job activities within program of study based on 
average stint values. The fact that "coordination" is the only 
common job activity among the top ten job activities in each of 
these tables provides further evidence for rejecting the first 
hypothesis. 
The statement of the second hypothesis, in null form was— 
no difference exists, as measured by the Job Characteristics 
Inventory, among job activity perceptions of engineering 
technology graduates with respect to year of graduation. Table 
10, page 68, contains the percent yes responses by graduates 
for each job activity by year of graduation. Chi square values, 
calculated from observed and expected frequencies of yes-no 
responses, are also shown for each activity. The vast majority 
of the chi square values in Table 10 are not significant, 
implying that yes responses to job activities by engineering 
technology graduates are generally independent of year of 
graduation over the relatively short period since the first 
class graduated. Based on these results, the second hypothesis 
was not rejected. ^ 
Table 26, page 117, contains the average stints per day 
by year of graduation. These averages tend to increase with 
years since graduation, implying that older graduates have more 
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job activities reportable as stints. Average stints by job 
activity within year of graduation are contained in Table 28, 
page 119. A positive relationship between average stints and 
years since graduation appears to exist for six out of 53 job 
activities; however, these relationships could not be substan­
tiated when the entire graduate population was divided into 
subgroups and analyzed by year of graduation. In addition, 
the average stints per day for the subgroups did not substantiate 
the relationship in Table 26. It seems that the observed rela­
tionships in Tables 26 and 28 are happenstance, because they 
do not result from addition of trends for subgroups within the 
total group. These results tend to substantiate the earlier 
results of the chi square analysis where the second hypothesis 
was not rejected. 
The statement of the third hypothesis, in null form, was— 
no deference exists, as measured by the Job Characteristics 
Inventory, among job activity perceptions of engineering tech­
nology graduates with respect to company type. Table 11, page 
72, contains the percent yes responses by graduates for each 
job activity by company type. Chi square values, calculated 
from observed and expected frequencies of yes-no responses, are 
also shown for each activity. It was not surprising that the 
majority of the chi square values were significant because of 
the correlation between company type and program of study 
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observable in Table 2, page 56. Based on these results, the 
third hypothesis was rejected. 
Table 34, page 129, contrasts the rankings of the top ten 
job activity perceptions of construction technology graduates 
employed by engineering services and construction companies. 
Table 35, page 130, contrasts the rankings of the top ten job 
activity perceptions of electronics technology graduates em­
ployed by public utilities, research organizations, and manu­
facturing companies. These tables show that job activities 
vary by company type within program of study thereby providing 
additional evidence for rejecting the third hypothesis. 
The statement of the fourth hypothesis, in null form, was— 
no difference exists, as measured by the Job Characteristics 
Inventory, between job conceptions of entering engineering 
technology students and engineering technology graduates with 
respect to program of study. The findings indicate that there 
are differences between job conceptions of entering students 
and graduates by program of study thus the fourth hypothesis 
was rejected. However, the findings also indicate that there 
are many similarities between job conceptions of the groups 
studied. 
Figures 1 through 3, pages 148 through 150, compare the 
percentage of entering students in construction, electronics, 
and mechanical technology respectively, who responded yes to 
each of 53 job activities, with the percentage of graduates of 
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these three programs who responded yes to the same activities. 
All three figures indicate considerable agreement between the 
groups compared. Job activities checked yes most often by 
graduates are also checked most often by entering students, 
i.e. there is a positive slope for each of the scatter plots. 
For a majority of the 53 job activities, the frequency of yes 
responses by entering students exceeds the frequency of yes 
responses by graduates. This fact, along with the fact that a 
majority of the responses for yes checked job activities by 
entering students are yes significant (see Tables 36 through 
38, pages 133 through 140) , agrees with the over-estimation 
determined from the average stints per day calculations 
reported on page 139 of the findings. 
In Tables 40 through 42, pages 151 through 152, the top 
ten job activities as preconceived by entering students in 
construction, electronics, and mechanical technology are con­
trasted with rankings of these activities as perceived by the 
graduates of these three programs. For both construction and 
electronics technology, the list of the top ten activities for 
entering students contains six of the top ten job activities 
for graduates, and the list of the top ten job activities for 
entering students in mechanical technology includes seven of the 
top ten job activities for graduates. 
The observed similarities show that entering students have 
accurate preconceptions of future job activities. 
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Additional Analyses 
This section of the discussion presents the results of 
additional analyses on the responses of entering students to 
the Job Characteristics Inventory. These analyses were done 
in an effort to determine if plausable reasons could be dis­
covered for the accuracy of the future job preconceptions of 
entering students. Chi square tests of significance were done 
on the yes responses of entering students with and without 
related experience and with and without military service, and 
rankings of job activities as preconceived by entering students, 
with and without related work experience, were compared by 
program of study. 
Table 43 contains the results of a chi square test of 
significance performed on the yes-no responses of entering 
students with and without related work experience. The chi 
square values for "design assistance" and "drafting-detail" 
were found to be significant beyond the .01 level and several 
other values were found to be significant beyond the .05 level. 
Table 44 contains the results of a chi square test of 
significance performed on the yes-no responses of entering 
students with and without military service. The chi square 
value for only one job activity, "surveying-instrument man", 
was found to be significant beyond the .05 level. 
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Table 43. Percent yes responses to job activities by entering 
students with and without related work experience 
Job 
Activity 
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^See formula 1, page 76. with 1 degree of freedon 
equals 6.635 at the .01 level of significance and 3.841 at the 
.05 level. 
Identifies values significant beyond the .01 level. 
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Table 43. Continued 
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Identifies values significant beyond the .05 level. 
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Table 43. Continued 
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Table 43. Continued 










% Yes x'" 
Troubleshooting 82 66 76 3.2 
Verbal Reports 66 66 66 0 
Write Proposals 30 31 31 0 
Writing Change 
Notices 57 37 49 3.4 
Writing 
Standard Prac­
tices 34 26 31 0.7 
First Level 
Maintenance 41 17 32 5.7* 
Methods-
Analysis 30 20 26 1.2 
Table 44. Percent 
students 
yes responses to job activities by entering 
with and without military service 











Analysis 83 79 80 0.2 
Build Things 58 78 73 3.3 
Calibration and 
Adjustment 79 67 70 1.2 
^See formula 1, page 76. with 1 degree of freedom 
equals 6.635 at the .01 level of significance and 3.891 at the 
.05 level. 
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Table 44. Continued 
% Yes Responses 
With Without 
Job Military Military Total 
Activity (n=24) (n=67) % Yes 
Check Drawings 58 55 56 0.1 
Communications 29 42 38 . 1.2 
Coordination 75 72 73 0.1 
Company Training 92 76 80 2.7 
Cost Estimating 33 51 46 2.2 
Customer Service 42 42 42 0 
Data Recording 54 61 59 0.3 
Derivation 42 47 46 0.2 
Design 50 67 63 2.2 
Design Assistance 67 67 67 0 
Drafting-Design 42 57 53 1.6 
Drafting-Detail 38 55 51 2.2 
Drafting-Layout 42 54 51 1.0 
Evaluation 63 64 64 0 
Expediting 42 46 45 0.2 
Experimentation 33 40 38 0.4 
Inspection-
Maintenance 63 58 59 0.1 
Inspection-
Quality Control 67 64 64 0.1 
Installation 50 49 49 0 
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Table 44. Continued 
Job 
Activity 
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Table 44. Continued 










% Yes x'" 
Reliability 42 42 42 0 
Repair 63 45 49 2.2 
Report Writing 83 75 77 0.8 
Specification 
Writing 33 41 39 0.4 
Supervising 67 54 57 1.2 
Surveying-
Instrument Man 8 29 23 4.1* 
Surveying-Rodman 4 13 11 1.6 
Technical Pub­
lications 17 10 12 0.6 
Training 71 55 59 1.8 
Troubleshooting 88 72 76 2.4 
Verbal Reports 83 60 66 4.4* 
Write Proposals 25 33 31 0.5 
Writing Change 
Notices 54 48 49 0.3 
Writing 
Standard Prac­
tices 29 31 31 0 
First Level 
Maintenance 46 27 32 2.9 
Methods-
Analysis 21 28 26 0.5 
* 
Identifies values significant beyond the .05 level. 
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Because the significant values of chi square for several 
job activities in Table 43 indicated the existence of a rela­
tionship between these job activities and related work experi­
ence prior to enrollment, it was decided to investigate related 
experience by program of study. 
A chi square test of significance based on the related 
experience dichotomy within program of study would have had 
questionable results because of the small number of respondents 
in each category (see Table 8, page 63). Another method 
available for investigating related experience by program of 
study was to compare the groups by job activity rankings based 
on average stints calculated using formula 2, page 93. 
Tables 45 and 46 contain the top ten job activities as 
preconceived by entering students in construction technology, 
with and without related work experience respectively, contrasted 
with the rankings of these activities as perceived by construc­
tion technology graduates. 
Table 45. Top ten job activities as preconceived by entering 
students in construction technology with related 
work experience contrasted with rankings as per­
ceived by construction technology graduates 
Rank for Job Rank for 
Entering Students Activity Graduates 
1 Supervising 5 
2 Coordination 3 
3 Cost Estimating 4 
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5 Quantity Estimating 7 
6 Expediting 6 
7 Inspection-Quality 
Control 2 
8 Analysis 12 
9 Planning and Scheduling 10 
10 Drafting-Design 13 
Table 46. Top ten job activities as preconceived by entering 
students in construction technology without related 
work, experience contrasted with rankings as per­
ceived by construction technology graduates 
Rank for Job Rank for 
Entering Students Activity Graduates 
1 Supervising 5 
2 Drafting-Detail• 11 
3 Drafting-Design 13 
4 Expediting 6 
5 Design 14 
6 Analysis 12 
7 Check Drawings 9 
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Table 46. Continued 
Rank for Job Rank for 
Entering Students Activity Graduates 
7 Derivation ^ 
7 Drafting-Layout 29 
10 Design Assistance 23 
^Job activities with average stint values less than one 
were not ranked. 
The list of the top ten job activities as preconceived by 
entering students in construction technology with related 
work experience contains eight of the top ten job activities 
as perceived by construction technology graduates. The list 
of the top ten job activities for entering students without 
related work experience contains only three of the top ten job 
activities perceived by graduates. Related work experience 
apparently has a pronounced positive affect on the accuracy of 
future job preconceptions of entering students in construction 
technology. 
Tables 47 and 48 contain the top ten job activities as 
preconceived by entering students in electronics technology, 
with and without related work experience respectively, con­
trasted with the rankings of these activities as perceived by 
electronics technology graduates. 
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Table 47. Top ten job activities as preconceived by entering 
students in electronics technology with related 
work experience contrasted with rankings as per­







1 Troubleshooting 1 
2 Performance Testing 2 
3 Repair 7 
4 Inspection Maintenance 6 
5 Build Things 4 
6 Installation 24 
7 Calibration and 
Adjustment 3 
8 Perform Modifications 15 
9 Report Writing 16 
10 Design Assistance 13 
Table 48. Top ten job activities as preconceived by entering 
students in electronics technology without related 
work experience contrasted with rankings as per­







1 Troubleshooting 1 
2 Performance Testing 2 
3 Repair 7 
4 Analysis 14 
4 Operating 9 
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6 Design 12 
7 Inspection-Quality 
Control 19 
8 Calibration and 
Adjustment 3 
9 Design Assistance 13 
10 Build Things 4 
The list of the top ten job activities as preconceived by 
entering students in electronics technology with related work 
experience contains six of the top ten job activities as per­
ceived by electronics technology graduates. The list of the 
top ten job activities as preconceived by entering students 
without related work experience contains five of the same six 
plus another of the top ten job activities as perceived by 
graduates. Related work experience apparently has little affect 
on the accuracy of future job preconceptions of entering stu­
dents in electronics technology. 
Tables 49 and 50 contain the top ten job activities as 
preconceived by entering students in mechanical technology, 
with and without related work experience respectively, con­
trasted with the rankings of these activities as perceived by 
mechanical technology graduates. 
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Table 49. Top ten job activities as preconceived by entering 
students in mechanical technology with related work 
experience contrasted with rankings as perceived by 
mechanical technology graduates 
Rank for Job Rank for 
Entering Students Activity Graduates 
1 Performance Testing 6 
2 Operating 36 
3 Design 4 
4 Drafting-Design 1 
5 Troubleshooting 10 
6 Coordination 2 
6 Repair 40 
8 Reliability 28 
9 Installation 27 
10 Build Things 20 
Table 50. Top ten job activities as preconceived by entering 
students in mechanical technology without related 
work experience contrasted with rankings as per­
ceived by mechanical technology graduates 
Rank for Job Rank for 
Entering Students Activity Graduates 
1 Analysis 14 
2 Coordination 2 
3 Drafting-Design 1 
4 Design Assistance 8 
5 Troubleshooting 10 
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Table 50. Continued 
Rank for Job Rank for 
Entering Students Activity Graduates 
6 Drafting-Detail 3 
7 Drafting-Layout 5 
8 Performance Testing 6 
9 Check Drawings 24 
9 Supervising 16 
The list of the top ten job activities for entering stu­
dents in mechanical technology with related work experience 
contains five of the top ten job activities for mechanical 
technology graduates. The list of the top ten job activities 
for entering students without related work experience contains 
seven of the top ten job activities for graduates. Related 
work experience apparently has a negative affect on the accuracy 
of future job preconceptions of entering students in mechanical 
technology. 
At this point it was decided that the concept of work 
experience reported by entering students as being related 
needed to be investigated. It was found that entering students 
in construction technology, who reported "related work experi­
ence", generally had worked on construction. A few reported 
surveying or drafting experience. The majority of entering 
students in electronics technology, who reported "related work 
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experience", had been in military electronics but a few reported 
work as radio and television repairmen or as electricians. The 
majority of entering students in mechanical technology, who 
reported "related work experience", had worked as some sort of 
mechanic and a few had welding experience. 
The entering construction technology students, with 
"related work experience", had apparently worked in or seen 
others work in the type of job activities that construction 
technology graduates reported as characteristics of their jobs. 
Entering electronics technology students, who indicated 
"related work experience", had not worked in manufacturing 
companies, public utilities, or research organizations; how­
ever, the work that was reported by entering students, such as 
military electronics or radio and television repair, apparently 
had some commonalities with the work reported by graduates. 
Therefore, no serious misconceptions were developed by entering 
students because of their "related work experience", and the 
accuracy of their future job preconceptions was no better than 
the accuracy of the future job preconceptions of those reporting 
no related work experience. 
The entering mechanical technology students with experience 
generally considered work as a mechanic or welder to be related; 
however, nearly 90% of the mechanical technology graduates are 
employed by manufacturing companies and are not mechanics or 
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welders. It is clear from the data in Tables 49 and 50 that 
the type of "related work experience" reported by entering 
mechanical technology students can be the cause of misconcep­
tions about their future work. 
Work experience appears to be an important source of valid 
job activity information for students entering construction 
technology, but seems to be less a source of valid job activity 
information for students entering electronics and mechanical 
technology, serving more as an interest creator. 
Although there are other probable sources of valid job 
activity information, such as career days, high school instruc­
tors, guidance counselors, related high school subjects, or 
hobbies, none of these could be evaluated in this study because 
the number of entering students was insufficient for the sub-
grouping that these additional sources would have required. 
Suggested Research 
Several seemingly productive areas for further research 
are summarized. 
(1) Research should be conducted to compare future job 
activity preconceptions between entering engineering students 
and entering engineering technology students. Knowing the dif­
ferences between these groups might be valuable for assisting 
interested high school seniors in finding their niche in the 
technological spectrum. 
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(2) The influences of program of study on future job 
activity preconceptions should also be studied. A suggested 
approach is to follow-up on the entering students included in 
this study, testing them periodically as they progress in their 
studies. 
(3) The results of this study suggest that valuable cur­
riculum data might be obtained by comparing job activity per­
ceptions of engineering technology graduates with their 
supervisors' conceptions of the job activities of ideal incum­
bents. The Job Characteristics Inventory, with minor modifi­
cations, could be used as the basic data collection instrument. 
(4) Future groups of entering engineering technology 
students should be given the Job Characteristics Inventory and 
background information sheet. By accumulating data on accuracy 
of future job activity preconceptions and the possible sources 
of these preconceptions, sources of valid job activity infor­
mation could be thoroughly explored. 
(5) This study was concerned with groups and group dif­
ferences. A next logical step is to study individual differ­
ences within groups. Study of the relationship between accu­
racy of preconceptions and success in an engineering technology 
program or between accuracy of preconceptions and general 
intelligence could provide valuable guidance data. 
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SUMMARY AND CONCLUSIONS 
Because engineering technology is an occupational field 
experiencing severe manpower shortages and offering great op­
portunities, it seems appropriate that ways be found to attract 
many more individuals with proper qualifications into prepara­
tory educational programs. Occupational information is gener­
ally considered as one of the important determinants in the 
selection of an occupational goal, and job activities are an 
essential part of that occupational information. 
This study was done to obtain accurate job activity in­
formation from nearly 400 engineering technology graduates of 
chemical industries technology, construction technology, 
electronics technology, and mechanical technology at Iowa State 
University. Specifically, the objectives of the study were to 
answer the following questions: 
(1) What is the nature of the job activity perceptions of 
engineering technology graduates? 
(2) What is the nature of the future job activity pre­
conceptions of entering engineering technology 
students? 
(3) How do the job conceptions of engineering technology 
graduates and entering engineering technology students 
compare? 
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An instrument, referred to as the Job Characteristics 
Inventory, was developed to obtain job activity information 
from both entering students and graduates. Usable returns were 
obtained from 333 (85%) of the graduates and from 91 entering 
engineering technology students. Four hypotheses tested were: 
(1) No difference exists, as measured by the Job 
Characteristics Inventory, among job activity per­
ceptions of engineering technology graduates with 
respect to program of study. 
(2) No difference exists, as measured by the Job 
Characteristics Inventory, among job activity per­
ceptions of engineering technology graduates with 
respect to year of graduation. 
(3) No difference exists, as measured by the Job 
Characteristics Inventory, among job activity per­
ceptions of engineering technology graduates with 
respect to company type. 
(4) No difference exists, as measured by the Job 
Characteristics Inventory, between job conceptions 
of entering engineering technology students and 
engineering technology graduates with respect to 
program of study. 
The responses of graduates to the Job Characteristics 
Inventory revealed a wide range of perceived job activities 
which are related both to program of study and company type. 
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Job activity analysis by year of graduation showed perceived 
job activities of graduates to be generally independent of 
year of graduation. Therefore, hypotheses (1) and (3) were 
rejected and hypothesis (2) was not rejected. 
The top ten job activities, ranked according to average 
stints, as perceived by graduates of chemical industries 
technology were: 
1. Coordination 
2. Data Recording 
3. Report Writing 
4. Calibration and Adjustment 






The top ten job activities, ranked according to average 
stints, as perceived by graduates of construction technology 
were : 
1. Surveying-Instrument Man 
2. Inspection-Quality Control 
3. Coordination 
4. Cost Estimating 
5. Supervising 
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6. Expediting , 
7. Quantity Estimating 
8. Communications 
9. Check Drawings 
10. Planning and Scheduling 
The top ten job activities, ranked according to average 
stints, as perceived by graduates of electronics technology 
were: 
1. Troubleshooting 
2. Performance Testing 
3. Calibration and Adjustment 
4. Build Things 
5. Data Recording 
6. Inspection-Maintenance 
7. Repair 
8. Customer Service 
9. Operating 
10. Coordination 
The top ten job activities, ranked according to average 








6. Performance Testing 
7. Data Recording 
8. Design Assistance 
9. Recommend Modifications 
10. Troubleshooting 
Because there were differences between job conceptions 
of entering students and graduates of engineering technology by 
program of study, hypothesis (4) was rejected. However, the 
similarities in the responses of the groups studied showed 
that the future job activity preconceptions of entering engi­
neering technology students were by and large accurate. 
Additional analyses of the responses by entering students 
showed work experience which they considered related to be a 
source of valid job activity information for entering students 
in construction technology but less a source of valid job ac­
tivity information and more of an interest creator for entering 
students in electronics and mechanical technology. 
The conclusions derived from this study were; 
1. Engineering technology graduates have different 
generalized job activities related to their program 
of study. 
2. Engineering technology graduates have different gener­
alized job activities which are a function of company 
type. 
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No relationships were reliably identifiable among job 
activities of engineering technology graduates by year 
of graduation. 
Entering engineering technology students have accurate 
preconceptions of future job activities. 
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APPENDIX A 
JOB CHARACTERISTICS INVENTORY 
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INSTRUCTIONS 
This is not £ testi It is ain effort to evaluate the descriptions of 
job characteristics contained in a special research instrument. Read each 
job characteristic carefully in order to see if you understand what it says. 
If you feel that you completely understand a job characteristic description, 
check YES. If you feel you ^  not understand a job characteristic description 
at all, check NO. If you understand most or some of a job characteristic 
description, do not check YES or NO but circle the words you do not understand. 
EXAMPLES 
YES Cost Estimating; You estimate costs of materials, labor, 
NO equipment installation, and (w^hea^for a job. 
Thir, means you understand everything in the description of Cost Estimating 
except "overhead". 
^ YES Cost Estimating: You estimate costs of materials, labor, 
NO equipment installation, and overhead for a job. 
This means you completely understand the. description of Cost Estimating. 
YES Cost Estimating: You estimate costs of materials, labor, 
K NO equipment installation, and overhead for a job. 
This moans you do not understand the description of Cost Estimating at all. 
Proceed now with each job characteristic description. Read each one carefully*. 
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ANALYSIS; You determine mathematical expressions 
for predicting characteristics of machines, 
circuits, structures, or materials. 
BUILD EXPERIMENTAL MODELS; You construct 
experimental machines, structures, circuits, 
equipment, cables, or components using a variety 











CALIBRATION AND ADJUSTMENT; You calibrate or 
adjust instruments, machines, or equipment in 
order to obtain operation within acceptable 
tolerances. 
CHECK DRAWINGS; You examine drawings done by 
others checking the accuracy of tolerances, 
dimensions, and lists of materials. 
COMPANY TRAINING; You attend training sessions or 
special schools as part of your job. 
COST ESTIMATING; You estimate costs of materials, 
labor, equipment installation, and overhead for a 
job. 
DATA RECORDING; You copy test data into a notebook 
along with a sketch of the test set-up or you use 




DESIGN; You plan, make calculations, and provide 
sketches for a structure, machine, piece of 
equipment, circuit, component, or tool to 
satisfy specifications like size, weight, function, 
conditions of operation, or performance 
characteristics. 
YES DESIGN ASSISTANCE; You assist the design leader by 
performing calculations, obtaining handbook 
NO data, determining which components are standard, 
or doing other duties as directed,. i 
YES DRAFTING - DESIGN; You develop and draw plans 
including layout, assembly, dimensions, 
NO tolerances, and materials for a structure, 
machine, piece of equipment, component, or tool 
knowing spécifications like size, weight, 
function, conditions of opération, or performance 

















DRAFTING - DETAIL: You prepare or modify drawings 
from design or layout drawings and sketches or from 
actual equipment, machines, or structures. 
DRAFTING - LAYOUT; You plan and draw the arrangement 
of parts and determine dimensions, .tolerances, or 
component values from design sketches or calculation: 
EVALUATION; You interpret test data and make 
calculations to compare actual performance 












EXPEDITING: You keep records which show the 
progress of a job and you schedule the arrival of 
materials, equipment, or special tools so the job 
can progress without delay. 
INSPECTION - MAINTENANCE; You inspect machines, 
equipment, or structures to determine need for 
maintenance such as oiling, painting, adjusting, 
calibrating, repairs, or replacement. 
INSPECTION - QUALITY CONTROL; You inspect 
materials, components, machines, equipment, 
circuits, or structures in order to verify the 
quality or conformance with specifications. 
INSTALLATION: You install machines, equipment, or 
structures according to layout and assembly drawings 
and installation Instructions. 
IH. YES 
NO 
INSTRUMENTATION: You determine the test equipment, 
special fixtures, and procedure required for testing 
machines, structures, circuits, equipment, components 
or materials. 
ly. 
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LIAISON: You assist in solving problems between 
two or more operations like engineering and manu­
facturing or construction site and home office. 
MANUFACITJRING: You make, process, or assemble parts 
in- the manufacturing of structures, machines, 
circuits, or equipment. 
MAPPING: You make topographical maps from survey 
data or from aerial photographs. 
MARKETING AND SALES: You consult with potential 
customers to demonstrate the capability of your 













MATERIALS TESTING; You test samples of materials 
such as metals, plastics, ceramics, wood, concrete, 
asphalt, sand, or rock according to standard 
procedures. 
METHODS - PRODUCTION; You determine how parts of a 
machine, structure, or piece of equipment should be 
made and assembled. 
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METHODS - QUALITY CONTROL; You develop methods for 
insepction, testing, and evaluation of materials, 
components, circuits, equipment, machines, or 
structures, either manufactured or purchased by your 
company. 
OPERATING; You operate complex equipment or machines 
which require a special operator because of their 
complexity. 
PERFORM MODIFICATIONS: You modify machines, structure 
circuits, equipment, or components using a variety of 
hand or machine tools. 

















PERFORMANCE TESTING; You collect performance data 
for machines, structures, circuits, equipment, or 
components. 
PLANNING AND SCHEDULING: You plan and schedule the 
work of others considering factors like availability 
of materials and manpower, capacity of facilities, 
sequence of operations, reasonable time limits, and 
starting dates. 
FIANT LAYOUT; You plan and draw the arrangement of 
spaces, equipment, or machines for a building or 
portion of a building. 
PROCESS CONTROL; You adjust controls to regulate a 
chemical or other continuous flow process'in order to 
meet quality and safety standards. 
PROGRAMMING : You translate mathematical Expressions 
or numerical data into program language statements, 
electrical analogs, or coded information in order 
to operate tape controlled machines, computers or 
data processing equipment. 
You purchase materials, standard parts, or 
special items, specifying the exact requirements to 










QUANTITY ESTIMATING; You estimate the quantity 
of the various materials required to build a 
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RECOMMEND MODIFICATION; You make recommendations 
for changes in the design of a machine, structure, 
circuit, piece of equipment, or component. 
RELIABILITY : You conduct special studies and 
investigations in order to determine reliability 
data for structures, machines, circuits, equipment, or 
components like expected mean time between failures. 
REPAIR; You replace bad or worn parts and 
assemblies in instruments, machines,or equipment. 
REPORT WRITING: You write an account or summary 
of your activities like a report on a test which 
could Include test set-up used, procedure followed, 
test data, calculations comparing actual with 
expected performance, curves, and charts. 
RESEARCH; By experimenting, using fundamental 
physical laws and relationships, you determine new 
materials or methods that can be Used to improve 
present technological practices. 
SPECIFICATION WRITING: You prepare documents which 
specify the materials and components satisfactory 
for use in products or structures produced by your 
company. 
SPECIAL STUDIES: You determine existing or future 
conditions, survey the people, businesses, equipment, 
machines, or structures involved, and make 







SUPERVISING; You tell others what to do and 
evaluate their performance. 
SURVEYING - INSTRUMENT MAN; You set-up and operate 
an alidade, engineer's level," of transit and keen 
notes, sketches, and records of work performed 
and data taken. 
YES 
NO 
SURVEYINC - RODMAN: You hold level rod or stadia 
rod at points designated by the instrument man, 
read the rod, mark points with élévations, make 
moasuro.menLs, and perform miscellaneous duties as 
directed. : 
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lINDKRSTANDINr, JOB CHARACTERISTIC 
YKS TECHNICAL PUBLICATIONS; You write or revise 
instruction manuals that include information like 
theory of operation, maintenance procedures, 
and troubleshooting techniques. 
NO 
(6. YES TRAINING; You instruct others in the use or 
maintenance of machines or equipment or in 
NO fundamental concepts relating to these machines 
or equipment. 
A 7. YES TROUBLESHOOTING : You determine why a machine, 
circuit, piece of equipment, or structure Is not 
performing like It should. NO 
hU. YES WRITING CHANGE NOTICES; You write change notices 
which illustrate design modifications to machines, 
structures, circuits, or equipment. NO 
41). YES . MUTING STANDARD PRACTICES; You prepare written 
descriptions of methods, processes, or procedures 




Please complete the following special information questions. 
(1) Year in high school ; 
(2 ) Male 
Female 
(3) Do you plan to attend college? 
(4) If yes, what do you plan to major in? 
If no, what are your plans after high school? _______________ 
Thank you very much for your cooperation. 
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Responses by High School Students ; 
A majority of the 40 male Ames High School students begin­
ning their second semester of fourth year mathematics checked 
yes for all job activity descriptions, indicating that they 
completely understood these items. Only four job activity 
descriptions, DATA RECORDING, INSTRUMENTATION, LIAISON, and 
PROCESS CONTROL, were checked no by 15% or more of these 
students. In addition to the yes-no responses, several words 
'were circled in the job activity descriptions, indicating that 
these words were not understood. The following words were 
circled by 15% or more of these students in the job activity 
descriptions identified by number in the parentheses after the 
words. 
tolerances (4, 10 and 12) 
overhead (6) 
component (10) 
electrical analogs (32) 
vendor (33) 
expected mean time (36) 
alidade (43) 
engineer's level (43) 
transit (43) 
level rod (44) 
stadia rod (44) 
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Of the 40 male high school students who responded to this 
special questionnaire, all planned to attend college. 31 students 
specified one of 21 expected fields of study, and nine students 
were undecided. Eight specified their college major, as one of 
the branches of engineering, three specified architecture and 
one engineering technology. 
Major Revisions to the 49 Original Job Activities : 
The following revisions to the 49 original job activities 
were based on the responses by the 40 male high school students 
and suggestions by the engineering technology faculty. 
ANALYSIS was changed and DERIVATION added in order to 
differentiate between use of mathematical relationships and 
actual derivation of these expressions. 
CHECK DRAWINGS was simplified by replacing "checking the 
accuracy of tolerances, dimensions, and lists of materials" 
with "checking for errors". 
LIAISON, the most misunderstood of all job activity 
descriptions according to the high school student's responses, 
was replaced with COORDINATION and COMMUNICATIONS. 
In the description for COST ESTIMATING, "overhead" was 
replaced with "general expenses for a job". 
RESEARCH was replaced with EXPERIMENTATION; however, the 
same description was retained. 
197 
In the description for PROGRAMMING, "electrical analogs" 
was changed to "electrical equivalents". 
In the description for PURCHASING, "vendor" was replaced 
with "the company you are buying from". 
RELIABILITY was completely revised. 
SPECIAL STUDIES was deleted. 
In the description for SURVEYING-INSTRUMENT MAN, "alidade, 
engineer's level, or transit" was replaced with "surveying 
equipment, such as alidade, engineer's level or transit". 
In the description for SURVEYING-RODMAN, "level rod or 
stadia rod" was replaced with "surveying rod". 





A STUDY OF ENGINEERING TECHNOLOGY GRADUATES 
IOWA STATE TECHNICAL INSTITUTE 





The following questions are designed to give us the "Big Picture" con­
cerning the graduates of the Iowa State Technical Institute. As was empha­
sized in the cover letter, the data collected will not in any way be associ­
ated with you or your employer. 
Read each question carefully. Circle the number of the correct response 
for multiple choice questions and answer other questions as completely as 
possible. 
How many months have you worked full-time for your present employer? (If 
you are in college or military service, how many months did you work for your 
most recent, full-time employer?) 
This means that you have worked for your present or most recent employer at 
least 30 months but less than 36 months, 
TAKE YOUR TIME! ANSWER EACH QUESTION CAREFULLY! 
(A) What year were you born? 
















(C) Is your present, full-time job in Iowa? (If you are in college or the 
military service, was your most recent, full-time job in Iowa?) 
(1) Yes 
(2) No 
(3) Never employed full-time since graduating from the Technical Institute 
(D) When you first started to college, what did you enroll in? 
(1) The Engineering Technology Program you graduated from 
(2) An Engineering Program 
(3) Another Engineering Technology Program 
(4) None of the above (Specify) 
(E) Excluding military service, how many full-time jobs have you had since 
graduating from the Technical Institute? 






(7) Six or more 
(F) When you accepted your first full-time job after graduating from the 
Technical Institute, what was your weekly, base salary? (Exclude all 
overtime and extras.) 
.(1) Less than $70 (7) $120-130 
(2) $70-80 (8) $130-140 
(3) $80-90 (9) $140-150 FIRST JOB 
(4) $90-100 (10) $150-160 
(5) $100-110 (11) $160-170 
(6) $110-120. _ (12) Over $170 
Indicate additional income from overtime and extras for an average week 
during the first 25 weeks of your job, 
(G) Excluding military service, how many months total have you worked full 
time since graduating from the Technical Institute? 
(1) 0-6 (7) 36-42 
(2) 6-12 (8) 42-48 
(3) 12-18 (9) 48-54 
(4) 18-24 (10) 54-60 




(H) How many months have you worked full-time for your present employer? (If 
you are in college or military service, how many months did you work for 
your most recent, full-time employer?) 
(1) 0-6 (7) 36-42 
(2) 6-12 (8) 42-48 
(3) 12-18 (9) 48-54 «• . PRESENT JOB 
(4) 18-24 (10) 54-60 
(5) 24-30 (11) Over 60 
(6) 30-36 
(I) What is your weekly, base salary? (Exclude all overtime and extras.) 
(1) Under $100 (8) $160-170 
(2) $100-110 (9) $170-180 
(3) $110-120 (10) $180-190 PRESENT JOB 
(4) $120-130 (11) $190-200 
(5) $130-140 (12) Over $200 
(6) $140-150 (13) Does not apply (in college or military 
(7) $150-160 service) 
Indicate additional income for overtime and extras for an average week 
during the last 25 weeks. 
(J) What is your situation concerning work toward a bachelor degree? 
• (1) Do not plan on working toward a bachelor degree(Go directly to 
Question N) 
(2) Planning to start work as soon as possible. (Go directly to Question N) 
(3) Part time student working toward a bachelor degree 
(4) Full time student working toward a bachelor degree 
(5) Have received a bachelor's degree 
Degree Name 
J (Go directly to Question L) 
Date Received 
(K) If you are working toward a bachelor degree, what is your progress? 
(1) 0-30 Quarter Credits (Q.C.) (5) 120-150 Q.C. 
0-20 Semester Credits (S.C.) 80-100 S.C. 
(2) 30-60 Q.C. (6) 150-180 Q.C. 
20-40 S.C. 100-120 S.C. 
(3) 60-90 Q.C. (7) 180-210 Q.C. 
40-60 S.C. 120-140 S.C. 
(4) 90-120 Q.C. (8) More than 210 Q.C. 
60-80 S.C. More than 140 S.C. 
4 
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(L) What is your situation concerning work toward a master or doctor degree? 
(1) Do not plan on working toward an advanced degree, 
(2) Planning to start advanced degree work as soon as possible, 
(3) Part time student working toward the degree 
(4) Full time student working toward the degree 
(5) Have received the advanced degree 
Degree Field of Study Date 
(M) What is the name of the educational institution(s) you are attending or 
have attended for your bachelor or advanced degree? 
(N) Check which of the following opportunities your present, full-time 
employer provides for education. (If you are in school or military 
service, check the opportunities provided by your most recent, full-
time employer.) 
Yes No 
Does not apply 
Tuition reimbursement 
Percent 
Conditions for reimbursement 
Time off for classes 
In-plant courses for college credit 
In-plant courses without college credit 





YOUR PRESENT SITUATION 
INSTRUCTIONS 
Find the one statement which describes your present situation. Carefully 
follow the directions that apply, 
(1) If you are presently employed full time, check here and do Sections 
III and IV as they relate to your present work. ——— 
(2) If you were employed full time after graduating from the Technical Institute, 
but are presently in school or military service, check here and do 
Sections III and IV as they relate to your most recent, full-time employment. 
(3) If you are iji military service, having entered immediately after graduating 
from the Technical Institute, check here and do Sections III and IV 
as they relate to your military job. 
(4) If you are presently in school, having continued your education immediately 
after graduating from the Technical Institute, check here and do 
Sections III and IV for any part-time job you may have. If you do not 
have a part-time job, please return the questionnaire without completing 
Sections III and IV. 
SECTION III 
RATING YOUR EDUCATION 
INSTRUCTIONS 
Please rate the following statements concerning the education you received 
while attending the Technical Institute, If you agree completely with the 
statement, write "+50" in the blank provided. If you disagree completely, 
write "-50" in the blank provided. If you are completely neutral regarding 
the statement, write "0" in the blank provided. You might find it convenient 
to refer to the following scale. You may use any of the numbers between 
"-50" and "+50" to indicate relative ratings for the seven items. 
-50 -40 -30 -20 -10 0 +10 +20 +30 +40 +50 
Disagree Neutral Agree 
Completely (Neither agree nor disagree) Completely 
Your Rating 
(1) My education prepared me well for the technical side 
of my job. 
(2) The time I spent at Iowa State prepared me well for 
the human relations side of my job. 
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(3) My education prepared me well for communicating 
in both written and spoken English. 
(4) My education prepared me well for what to expect 
as an engineering technician in an industrial job. 
(5) The education I received prepared me well for 
additional learning required by my job. 
(6) I believe the education I received has prepared me 
well for additional college work. 
(7) Work in engineering technology turned out to be 
just what I thought it would be before I started 
my Technical Institute program. 
SECTION IV 
JOB CHARACTERISTICS INVENTORY 
INSTRUCTIONS 
The Job Characteristics Inventory includes many statements and descrip­
tions of work activities. We are interested in determining those which describe 
your job, (Please refer again to your present situation on page 5.) This 
information from all our graduates will be used to let prospective students 
know the kinds of work graduates do and as a basis for improving our engi­
neering technology curricula; therefore, completing the inventory in a 
thoughtful and careful manner is essential. 
Responding to the inventory is accomplished in two steps. 
STEP 1 Read straight through all entries and check YES for each item 
that describes a characteristic of your job and NO for each 
item that does not describe a characteristic of your job. 
NOTE: If there are characteristics of your job which are not 
included in the inventory, please add them after item 53. 
STEP 2 Now go back to each item you have checked YES. Estimate the 
number of days out of an average 100 working days that you 
spend a "substantial" amount of time engaged in that activity, 
A "substantial" amount of time is 2 or more hours per day. 






^ YES 3 TROUBLESHOOTING ; You determine why a machine, 
circuit, piece of equipment, or structure is 
NO not performing like it should. 
This means that there are about 8 days out of an average 100 working 
days that you spend 2 or more hours troubleshooting. 
YES O SUPERVISING;. You tell others what to do and 
NO 
evaluate their performance. 
This means that supervising a characteristic of your job, but you 
do not spend 2 or more hours during any average working day engaged in 
this activi'-
YES REPAIR: You replace bad or worn parts and 
assemblies in instruments, machines, or equip-
NO ment, 
This means that repair is not a characteristic of your job and that 
you spend no time during an average working day engaged in this activity. 
TAKE YOUR TIME! READ EACH ENTRY CAREFULLY! 
ITEM TIME 
NO. ESTIMATE JOB CHARACTERISTICS 
1. YES ANALYSIS: You use mathematical expressions for 
predicting characteristics of machines, equipment, 
NO circuits, structures, or materials. 
2. YES BUILD THINGS; You build models, experimental 
machines, structures, circuits, equipment, cables, 
NO parts, or components using a variety of hand and 
machine tools. 
3. YES CALIBRATION AND ADJUSTMENT; You calibrate or 
adjust instruments, machines, or equipment in 
NO order to obtain acceptable limits of operation. 
4. YES CHECK DRAWINGS; You examine drawings done by 





HO. ESTIMATE JOB CHARACTERISTICS 
5. ' YES COMMUNIC AT IONS ; You observe and report pertinent 
activities from one area of your company to another, 
NO keeping each area informed of the other's activities. 
6. YES COORDINATION; You assist in the solution of problems 
which are shared by two or more activities, such as 
NO engineering department and assembly line or construc­
tion site and home office, 
7. YES COMPANY TRAINING; You attend training sessions or 
special schools as part of your job. 
NO 
8. YES COST ESTIMATING; You estimate costs for materials, 
labor, equipment, equipment installation, and general 
NO expenses for a job. 
9. YES CUSTOMER SERVICE; You follow-up on complaints 
and attempt to satisfy the customer. 
NO 
10. YES DATA RECORDING; You copy test data into a notebook, 
possibly including a sketch of the test set-up, or 
' NO you use special data sheets for recording the test 
data. 
11. YES DERIVATION; You derive mathematical expressions 
for predicting characteristics of machines, equip-
NO ment, circuits, structures, or materials, 
12. YES DESIGN; You plan, make calculations, and provide 
sketches for a structure, machine, piece of equip-
NO ment, circuit, component, part, or tool to satisfy 
specifications like size, weight, function, con­
ditions of operation, or performance characteristics, 
13. YES DESIGN ASSISTANCE; You assist the design leader by 
performing calculations, obtaining handbook data, 
NO determining which components and parts are standard, 
making sketches, or doing other duties as directed. 
14. YES DRAFTING - DESIGN; You develop and draw plans 
including layout, assembly, dimensions, tolerances, 
NO and materials for a structure, process, machine * 
piece of equipment, component, part, or tool 
knowing specifications like size, weight, function, 




NO. ESTIMATE JOB CHARACTERISTICS 
15. YES DRAFTING - DETAIL; You prepare or modify drawings 
from design or layout drawings and sketches or 
NO from actual equipment, machines, or structures. 
16. YES • • DRAFTING - LAYOUT; You plan and draw the arrange­
ment of parts, determining dimensions, tolerance^, 
NO or component values from design sketches or 
calculations. 
17. YES EVALUATION; You interpret test data by making 
calculations to compare actual performance char-
NO acteristics with desired or expected performance 
characteristics. 
18. YES EXPEDITING; You keep records which show the 
progress of a job, and you schedule the arrival 
NO of materials, equipment, or tools so the job can 
progress without delay. 
19. . YES EXPERIMENTATION; Using fundamental physical laws 
and relationships, you determine new materials or 
NO methods that can be used to improve technological 
practices. 
20. YES INSPECTION - MAINTENANCE; You inspect machines, 
equipment, or structures to determine need for 
NO maintenance such as oiling, painting, adjusting, 
calibrating, repair, or replacement. 
21. YES INSPECTION - QUALITY CONTROL; You inspect materials, 
components, machines, equipment, circuits, or 
. NO structures in order to verify the quality or con­
formance with specifications. 
22. YES INSTALLATION; You install machines, equipment, or 
structures according to layout and assembly 
NO drawings and installation instructions. 
23. YES INSTRUMENTATION; You specify the test equipment, 
fixtures, and procedures required for testing 
NO machines, structures, circuits, equipment, com­
ponents, parts, or materials. 
24. YES 
NO 
MANUFACTURING; You make, process, or assemble 
parts in the manufacturing of structures, machines, 




NO. ESTIMATE JOB CHARACTERISTICS 
25. YES MAPPING; You make topographical maps from survey 
data or from aerial photographs. 
NO 
26. YES MARKETING AND SALES; You consult with potential 
customers, showing the capability of your equip-
NO ment, machine, or product in solving their problems, 
27. YES MATERIALS TESTING; You test samples of materials 
such as metals, plastics, ceramics, wood, concrete, 
NO asphalt, sand, or rock according to standard pro­
cedures . 
28. YES METHODS - PRODUCTION ; You determine how parts of 
a machine, structure, or piece of equipment should 
NO be made and assembled. 
29. YES METHODS - QUALITY CONTROL; You develop methods for 
inspection, testing, and evaluation of materials, 
NO components, circuits, equipment, machines or 
structures, either manufactured or purchased by 
your company. 
30. YES OPERATING; You operate complex equipment or 
machines which require a special operator because 
' NO of their complexity. 
31. YES PERFORM MODIFICATIONS; You alter machines, struc­
tures, circuits, equipment', or components using a 
NO variety of hand or machine tools. 
32. YES PERFORMANCE TESTING; You test machines, structures, 
circuits, equipment, or components. 
NO 
33. YES PLANNING AND SCHEDULING; You plan and schedule the 
work of others considering factors like availability 
NO of materials and manpower, capacity of facilities, 
sequence of operations, and reasonable time limits. 
34. YES PLANT LAYOUT; You plan and draw the arrangement of 
spaces, equipment, or machines for a building, 
NO portion of a building, or process, 
35. YES PROCESS CONTROL; You adjust controls to regulate a 
continuous flow process in order to meet quality 




NO. ESTIMATE ' JOB CHARACTERISTICS 
36. YES PROGRAMMING; You translate mathematical expres­
sions or numerical data into program language 
NO statements, electrical equivalents, or coded 
information in order to operate tape controlled 
machines, computers, or data processing equipment. 
37. YES PURCHASING; You purchase materials, equipment, 
standard parts, or special items, specifying the 
NO '— exact requirements the company you are buying 
from must meet". 
38. YES QUANTITY ESTIMATING; You estimate the quantity 
of the various materials required to build a 
NO component, piece of equipment, machine, or 
structure. 
39. YES RECOMMEND MODIFICATIONS; You make recommendations 
for changes in the design of a machine, structure, 
NO circuit, piece of equipment, or component, 
40. YES RELIABILITY; You determine reliability data, 
such as life expectancy or dependability, for 
NO structures, machines, circuits, equipment, com­
ponents, or parts, 
41. YES • REPAIR; You replace bad or worn parts and assem­
blies in instruments, machines, or equipment. 
NO 
42. ' YES REPORT WRITING; You write an account or summary of 
your activités; for instance, a report on a test 
NO could include test set-up used, procedure followed, 
test data, calculations comparing actual with 
expected performance, curves, and charts. 
43. YES SPECIFICATION WRITING: You prepare documents which 
specify the materials and components satisfactory 
NO for use in products or structures produced by your 
company. 
44. YES SUPERVISING; You tell others what to do and 
evaluate their performance. 
. NO 
45. YES SURVEYING - INSTRUMENT MAN; You set-up and operate 
surveying equipment, such as an alidade, engineer's 
NO level, or transit, and keep notes, sketches, and 






46. YES SURVEYING - RODMAN; You hold a surveying rod at 
points designated by the instrument man, mark 
NO points with elevations, make measurements, and 
perform miscellaneous duties as directed. 
47. YES TECHNICAL PUBLICATIONS; You write or revise 
instruction manuals that include information like 
NO theory of operation, maintenance procedures, and 
troubleshooting techniques. 
48. YES TRAINING; You instruct others in the use or 
maintenance of machines, instruments, or equip-
NO ment or in fundamental concepts relating to these 
machines, instruments, or equipment. 
49. YES TROUBLESHOOTING; You determine why a machine, 
circuit, piece of equipment, or structure is not 
" NO performing like it should. 
50. YES VERBAL REPORTS; You describe your activities; 
for instance, a report on a test could include 
NO test set-up used, procedure followed, results 
obtained, and problems encountered. 
51. YES WRITE PROPOSALS; You prepare written descrip­
tions and cost estimates of ways to satisfy needs 
NO pxnrpsRptî hv riist-nmprs . e p essed by cus ome
52. YES WRITING CHANGE NOTICES; You write instructions 
which show design modifications to machines, 
NO structures, circuits, or equipment. 
53. YES WRITING STANDARD PRACTICES; You prepare written 
descriptions of methods, processes, or procedures 
NO in order to establish standard practices, 
ADDITIONAL JOB CHARACTERISTICS 
54. . YES 
NO 
(Use additional paper if necessary.) 
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Your job title 
You have now described your job in general characteristics; however, we would 
like a more complete description. Please tell us about your specific respon­
sibilities; equipment, structures, or machines you work with; special assign­
ments; or anything else you feel will give us a clearer picture of what you 
do. (Use additional paper if necessary.) 
Comments: (Use additional paper if necessary.) 
After completing this questionnaire, please use the attached, pre-paid envelope 
to return it. Thank you very much for your cooperation.' 
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APPENDIX C 
The following are samples of the letters and post cards 
sent to employers or graduates during the data collection 
period of this study. 
Letter describing study to employees and asking for 
their cooperation, page 213. 
Post card for employers to verify employment of 
graduates, page 214. 
Letter of transmittal to company representatives, 
page 215. 
Cover letter attached to questionnaire, page 216. 
First follow-up letter to company representatives, 
page 217. 
First post card follow-up to other graduates, 
page 218. 
Second follow-up letter to company representatives, 
page 219. 
Second post card follow-up to other graduates, 
page 220. 
Follow-up letter to graduates in industry, page 
221. 
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I O W A  S T A T E  U N I V E R S I T Y  
of Science chnology 
A M E S ,  I O W A  50010 
Technical Institute 
After seven years of operation, the Technical Institute at Iowa State University 
is in need of a comprehensive study of graduates from our four ECPD accredited 
engineering technology programs. We need to know about the job characteristics, 
advanced education, and progress of all of our more than 400 graduates and 
therefore are asking for your assistance and cooperation. 
Because we have conducted informal follow-up studies in the past, we know 
that direct correspondence with the graduates will only yield about a 60 per­
cent response. We need a much larger response to make this study comprehensive 
and meaningful. We are shooting for 100 percent, but will not be able to 
reach our goal without your assistance. A survey, comprised of a questionnaire 
to every graduate, will be the heart of this study. We will be asking you to 
distribute the questionnaires and encourage the graduates to complete and return 
them promptly. We think that having you perform this little chore will greatly 
enhance our prospects of getting a 100 percent return. 
The enclosed post card indicates who, according to our records, works for your 
company. Please determine if this is correct. If a graduate is no longer 
with your company or is on leave to the military service, please indicate his 
present mailing address if you know it. We hope to mail the questionnaires by 
February 1, 1968, and to meet this target date an early return of the post cards 
is necesary. We hope that the data collected will allow us to revise our 
curricula so that our future graduates will better meet your needs. . . 
Mr. J. Brian Trambley, an assistant professor on our faculty, will be conducting 
the study. If you have any questions please contact either Professor Trambley 
or myself by mail or phone. Thank you in advance for your cooperation in this 
effort. 
Sincerely, 
Harold B .  Ellis 
Professor and Head 
Iowa State Technical Institute 
Telephones: AH in Area Code 515 
Electronics Technology - 294-4416 
Mechanical Technology - 294-1423 
Administrative Offices - 294-1238 or 294-1688 
Construction Technology - 294-3886 or 294-1606 
Chenriical Industries Technology - 294-5222 
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Please indicate if the following Iowa State Technical 




I O W A  S T A T E  U N I V E R S I T Y  
of Science Id/Wechnology 
AMES, IOWA 50010 
Technical Institute 
We wish to thank you for responding to our request for employ­
ment verification which was phase I of a comprehensive study of our 
graduates. We are now proceeding with phase II which is the distri­
bution of questionnaires. 
We want to make certain that each graduate receives his 
questionnaire and returns it completed as soon as possible. We 
are asking that you make the distribution and direct that each 
questionnaire be returned directly to us obviating the necessity 
for you to handle it twice. In order to assure a 100% return, a 
code number on each questionnaire will tell us who has responded. 
The code also eliminates any need for you to establish an accounting 
system. 
The information received will be treated statistically and will 
in no way be associated with your company or with any individual. 
We are enclosing the undesignated questionnaire for your 
reference when results are published. Your assistance is greatly 
appreciated. 
Sincerely 
Harold B. Ellis 
Professor and Head 
Iowa State Technical Institute 
Enclosures 
Telephones: All In Area Code 515 
Electronics Technology - 294-4416 
Mechanical Technology - 294-1423 
Administrative Offices - 294-1238 or 294-1688 
Construction Technology - 294-3886 or 294-1606 
Chemical Industries Technology - 294-5222 
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I O W A  S T A T E  U N I V E R S I T Y  
of Science ichnology 
A M E S ,  I O W A  5 0 0 1 0  
Technical Institute 
We are requesting your cooperation in a research effort to 
determine comprehensive information about you and your job. General 
information like number of jobs since graduation, salary, and addi­
tional education will give us the "Big Picture" we need to help you 
achieve appropriate recognition. We will use the job characteristics 
data to improve our engineering technology curricula and to provide 
employers as well as high school students with information about 
kinds of work you are doing. 
Because this is a statistical study, results like "median 
income for 1963 graduates" or "average credits of advanced educa­
tion" are important. You will notice that we have coded your 
questionnaire. This code number will be used solely to identify 
those who respond and their year of graduation. I want to emphasize 
that the answers you give will in no way be associated with you or 
your employer in this study or in any reports. All of your answers 
as they relate to you as an individual will be held in strictest 
confidence. Because this study is of tremendous importance to the 
Iowa State Technical Institute, we need your reply otherwise the 
results will be incomplete. 
Before returning the questionnaire in the attached, prepaid 
envelope, remove the cover letter. Thank you for your cooperation. 
Sincerely, 
Harold B. Ellis 
Professor and Head 
Iowa State Technical Institute 
Telephones: AH in Area Code 515 
Electronics Technology - 294-4416 
Mechanical Technology. - 294-1423 
Administrative Offices - 294-1238 or 294-1688 
Construction Technology - 294-3886 or 294-1606 
Chemical Industries Technology - 294-5222 
I O W A  S T A T E  U N I V E R S I T Y  
of Science chnology 
A M E S ,  I O W A  5 0 0 1 0  
Technical Institute 
Our study of graduates of The Technical Institute is progressing nicely. 
Thanks to your help in distributing the questionnaires, we are now 
approaching a 60% return. However, we feel that a much better return 
is necessary if the study is to be truly meaningful. As of this date 
we have not received a questionnaire from 
I am sure that a nudge from you will help us on toward our goal of a 100% 
return from graduates currently employed by industry. 
Thank you for your continued cooperation with our study. 
Sincerely 
Harold B. Ellis 
Professor and Head 
Technical Institute 
ms 
Telephones: AH in Area Code 515 
Electronics Technology - 294-4416 
Mprhanical Technoloav - 294-1423 
Administrative Offices - 294-1238 or 294-1ë88 
Construction Technology - 294-3886 or 294-1606 
Chemical Industries Technology - 294-5222 
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Recently you should have received a questionnaire 
pertaining to a follow-up study of graduates of 
The Technical Institute; at least we sent one to 
you. Now, we urgently need your response in order 
that our study will truly represent all graduates 
and surely you want to be included among that select 
group. So spare, us a few moments and complete and 
return the questionnaire. Thank you. 
Sincerely, 
Harold B. Ellis 
Professor and Head 
Technical Institute 
I O W A  S T A T E  U N I V E R S I T Y  
of Science chnology 
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A M E S ,  I O W A  5001D 
Technical Institute May 6, 1968 
Mr. C. M. Luckey 
Personnel Director 
Link-Belt Speeder Co. 
1201 6th Street SW 
Cedar Rapids, Iowa 
Dear Mr. Luckey: 
We are making excellent progress in our efforts to study the graduates 
of the Technical Institute and are grateful for the favor you have done us 
by delivering questionnaires to our graduates, but we need your help 
again. We have not yet received a reply from Larry Jiroutek. 
We know that the questionnaire is long, but it isn't difficult; over 
75% of our graduates have already responded. However, because of the 
relatively small number of graduates we are studying we need a better 
response. 
The returns so far indicate that we are obtaining very valuable 
information for improving our curricula as well as identifying and at­
tracting more students who would benefit from our engineering technology 
programs. The net result should be more and better trained technicians, 
which I am sure will be of interest to you. 
We have appreciated your efforts to help us in our study. If you 
need another questionnaire, we will be pleased to provide it; or perhaps 
all that is needed is a little additional encouragement from you. What­
ever is needed we would appreciate a questionnaire from Larry. 
Sincerely 
Harold B. Ellis 
Professor and Head 
Technical Institute 
HBE/ljo 
Telephones: AH in Area Code 515 
Electronics Technology - 294-4416 
Mechanical Technology - 294-1423 
Administrative Offices - 294-1238 or 294-1688 
Construction Technology - 294-3886 or 294-1606 
Chemical Industries Technology - 294-5222 
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I'll bet that questionnaire we sent you is right on 
top of your desk just waiting, waiting, waiting for 
your pen. Please sit down for a fëw minutes and 
help make the study of Engineering Technology 
Graduates from Iowa State a success. 
Sincerely, 
Harold B. Ellis 
Professor and Head 
Technical Institute 
P.S. If you need another questionnaire, just let 
me know. 
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A M E S ,  I O W A  50010 
Technical Institute June 5, 1968 
Mr. Philip E. Koenigs 
902 19th Avenue 
Charles City, Iowa 
Dear Philip : 
Each of us associated with the engineering technology programs 
of Iowa State University is interested in the follow-up study of 
graduates currently being conducted. For this study, you were 
asked by Oliver Corp. to complete and return a questionnaire to 
us. We had asked your employer to do this, hoping that "company 
time" would be provided for completing the rather long but not 
difficult questionnaire. Also, we felt that you would be motivated 
by a "joint venture" between your alma mater and employer. 
Apparently this reasoning wasn't entirely wrong because 85% 
of your fellow graduates did respond, but it seems that our approach 
did not please you. On the other hand, Philip, I am sure you can 
appreciate the importance of a 100% response in a study such as 
this which involves a rather small number of individuals. The 
significant job characteristics of our graduates may look quite 
different for 85% than for 100%. We want all the facts not just 
85% of the facts. 
Please help in this important study by returning your completed 
questionnaire now. I have enclosed another copy in case you have 
misplaced your original. All information will be held in strictest 
confidence and will not be associated with you as an individual 
or with your employer. 
We are counting on your cooperation. 
Sincerely 
Telephones: AH in Area Code 515 
Electronics Technology - 294-4416 
Mechanical Technology - 294-1423 
Administrative Offices - 294-1238 or 294-1688 
Construction Technology - 294-3886 or 294-1606 






Last First Middle 
Social Security Number 
(A) What year were you born? . 
(B) Are you a transfer student? YesQ Nod 
(C) What program are you enrolled in at Iowa State University? 
(D) What was the principle influence in your choice of this program? 
(E) What is (was) your father's occupation? 
(F) Have you been in the military service? YesO NoLU 
(G) Dn you have work experience related to your occupational qoal? Yes D 
No D If yes, doing what? 
and for how long? 
. (H) Approximately what grade were you in when you decided on your present 
occupational goal? 
(1) 1-6 (5) 10 
(2) . 7 (6) 11 
(3) 8 (7) 12 
(4) 9 (8) decided after leaving high school 
(I) While deciding on your present occupational goal, approximately how 
many conferences did you have with a high school guidance counselor? 
(0) None (4) 4 
(1) 1 (5) 5 
(2 )  2  .  ( 6 )  6  
(3) 3 (7) more than 6 
(J) Approximately what percentage of your educational expenses will you 
pay through savings and part-time work? 
(1) 0 - 25% 
(2) 25 - 50% 
(3) 50 - 75% 
(4) more than 75% 
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JOB CHARACTERISTICS INVENTORY 
INSTRUCTIONS 
The Job Characteristics Inventory includes statements and descriptions 
of work activities. We are interested in those activities which you believe 
will be characteristic of your job after you complete your studies at Iowa 
^tateUniversity. Your responses will be studied statistically and the 
results will help us in developing sound guidance programs. It is therefore 
essential that you complete the inventory in a thoughtful and careful manner. 
Responding to the inventory is accomplished in two steps. 
STEP 1 Read straight through all activities and check YES for those 
you believe will be characteristics of your future job. 
Otherwise check NO. 
NOTE: If you believe there are characteristics of your future 
job which are not described in the inventory, add them after 
item 55. 
STEP 2 When you have completed step 1, go back to the YES checked 
activities. These are the activities you have estimated will 
be characteristics of your future job. Now estimate how 
frequently these job activities, will occur according to the 
following scale. 
You may use any of the numbers between 0 and 100. DO NOT 
attempt to rank activities. DO NOT attempt to make your 
estimates total 100. Several job activities may require 
equal amounts of time or several activities may be 
accomplished in a single day. Simply look at each YES 
checked activity and estimate the frequency of occurrence 
independent of all other estimates. 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daily during days out of 100 working days. 








YES /0 TROUBLESHOOTING: You will determine why a machine, 
circuit, piece of equipment, or structure is not 
NO performing like it should. 
This means that you estimate your future job will require you to engage 
in troubleshooting least two hours daily during 10 days out of 100 
working days. 
YES 0 SUPERVISING: You will tell others what to do and 
evaluate their performance. 
NO 
This means that you estimate your future job will require you to 
engage in supervising^  but you do not believe you will spend two or 
more hours during any working day engaged in this activity. 
YES REPAIR; You will replace bad or worn parts and 
. assemblies in instruments, machines, or equipment. 
K NO 
This means you do not expect repair to be a oharaoteristio of your 
future job. 
TAKE YOUR TIME: READ EACH ENTRY CAREFULLY 1 
1. YES ANALYSIS: You will use mathematical expressions for 
predicting characteristics of machines, equipment, 
NO circuits, structures, or materials. 
2. YES BUILD THINGS: You will build models, experimental 
machines, structures, circuits, equipment, cables, 
NO ' parts, or components using a variety of hand and 
mach-ilîe tools. 
3 .  yes CALIBRATION AND ADJUSTMENT: You will calibrate or 
adjust instruments, machines, or equipment in order 
NO to obtain acceptable limits of operation. 
4. YES CHECK DRAWINGS: You will examine drawings done by 
others, checking for errors. 
NO 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daily during days out of 100 working days. 
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everyday 
5. YES COMMUNICATIONS: You will observe and report pertinent 
activities from one area of your company to another, 
NO keeping each area informed of the other's activities. 
6. YES COORDINATION; You will assist in the solution of 
problems which are shared by two or more activities, 
NO such as engineering department and assembly line or 
construction site and home office. 
7. YES COMPANY TRAINING; You will attend training sessions 
or special schools as part of your job. 
NO 
3. YES COST ESTIMATING; You will estimate costs for materials, 
labor, equipment, equipment installation, and general 
NO expenses for a job. 
9. YES CUSTOMER SERVICE; You will follow-up on complaints and 
attempt to satisfy the customer. 
NO 
10. YES DATA RECORDING; You will copy test data into a notebook, 
possibly including a sketch of the test set-up, or you wi 
NO use special data sheets for recording the test data. 
11. YES DERIVATION; You will derive mathematical expressions 
for predictingcharacteristics of machines, equipment, 
NO circuits, structures, or materials. 
12. YES DESIGN; You will plan, make calculations, and provide 
sketches for a structure, machine, piece of equipment, 
NO circuit, component, part, or tool to satisfy specifi­
cations like size, weight, function, conditions of 
operation, or performance characteristics. 
13. YES DESIGN ASSISTANCE; You will assist the design leader 
by performing calculations, obtaining handbook data, 
NO determining which components and parts are standard, 
making sketches, or doing other duties as directed. 
14. YES DRAFTING - DESIGN; You will develop and draw plans 
including layout, assembly, dimensions, tolerances, 
NO and materials for a structure, process, machine,. 
piece of equipment, component, part, or tool knowing 
specifications like size, weight, function, conditions 
of operation, or performance characteristics. 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daily during days out of 100 working days. 
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Everyday 
15. YES DRAFTING - DETAIL; You will prepare or modify drawings 
from design or layout drawings and sketches or from 
NO ' actual equipment, machines, or structures. 
16. YES DRAFTING - LAYOUT; You will plan and draw the arrange­
ment of parts, determining dimensions, tolerances, 
NO or component values from design sketches or calculations. 
17. YES EVALUATION; You will interpret test data by making 
calculations to compare actual performance characteris-
NO tics with desired or expected performance characteristics, 
18. YES EXPEDITING; You will keep records which show the 
progress of a job, and you will schedule the arrival 
NO of materials, equipment, or tools so the job can 
progress without delay. 
19. YES EXPERIMENTATION; Using fundamental physical laws 
and relationships, you will determine new materials 
NO or methods that can be used to improve technological 
practices. 
20. YES FIRST LEVEL MAINTENANCE; You will clean and lubricate 
NO 
machines or parts of-machines. 
21. YES INSPECTION - MAINTENANCE; You will inspect machines, 
equipment, or structures to determine need for main-
NO tenance such as oiling, painting, adjusting, calibra­
ting, repair, or replacement. 
22. YES INSPECTION QUALITY CONTROL; You will inspect 
materials, components, machines, equipment, circuits, 
NO or structures in order to verify the quality or con­
formance with specifications. 
23. YES INSTALLATION; You will install machines, equipment, 
or structures according to layout and assembly 
NO drawings and installation instructions. 
24.. YES INSTRUMENTATION; You will specify the test equipment, 
fixtures, and procedures required for testing machines-, 
NO structures, circuits, equipment, components, parts, or 
materials. 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daily during days out of 100 working days. 
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25. YES MANUFACTURING: You will make, process, or assemble 
parts in the manufacturing of structures, machines, 
_____ NO circuits, or equipment. 
25. YES MAPPING: You will make topographical maps from survey 
__ data or from aerial photographs. 
NO 
27. YES MARKETING AND SALES: You will consult with potential 
customers, showing the capability of your equipment; 
NO machine, or product in solving their problems. 
28. YES MATERIALS TESTING: You will test samples of materials 
such as metals, plastics, ceramics, wood, concrete, 
NO asphalt, sand, or rock.according to standard procedures. 
29. YES METHODS - ANALYSIS: You will observe production 
operations in order to determine lengths of time 
NO required for making or assembling parts of a machine, 
structure or piece of equipment. 
30. YES METHODS - PRODUCTION: You will determine how parts of 
a machine, structure, or piece of equipment should be 
NO made and assembled. 
31. YES METHODS - QUALITY CONTROL: You will develop methods 
for inspection, testing, and evaluation of materials, 
NO components, circuits, equipment, machines or structures, 
either manufactured or purchased by your company. 
32. YES OPERATING: You will operate complex equipment or 
machines which require a special operator because 
NO of their complexity. 
33. YES PERFORM MODIFICATIONS: You will alter machines, 
structures, circuits, equipment, or components using 
NO a variety of hand or machine tools. 
34. YES ^ PERFORMANCE TESTING: You will test machines, structures, 
circuits, equipment, or components. 
NO . 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daily during days out of 100 working days. 
0 10 È 30 4Ô 50 6Ô 70 80 90 TOO 
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35. YES PLANNING AND SCHEDULING: You will plan and schedule 
the work of others considering factors like avail -
NO ability of materials and manpower, capacity of 
facilities, sequence of operations, and reasonable 
time limits. 
36. — YES PLANT LAYOUT: You will plan and draw the arrangement -
of spaces, equipment, or machines for a building, 
NO portion of a building, or process. 
37. YES PROCESS CONTROL: You will adjust controls to regulate 
a continuous flow process in order to meet quality 
NO and safety standards. 
38. YES • PROGRAMMING: You will translate mathematical expres-
• - sions or numerical data into program language state-
NO ments, electrical equivalents, or coded information 
in order to operate tape controlled machines, computers, 
or data processing equipment. 
39. YES PURCHASING: You will purchase materials, equipment, 
standard parts, or special items, specifying the 
NO exact requirements the company you are buying from 
must meet. 
40. YES QUANTITY ESTIMATING: You will estimate the quantity 
of the various materials required to build a component, 
NO piece of equipment, machine, or structure. 
41 . YES RECOMMEND MODIFICATIONS: You will make recommendations 
for changes in the design of a machine, structure, 
NO circuit, piece of equipment, or component. 
42. YES RELIABILITY: You will determine reliability data, 
such as life expectancy or dependability, for 




REPAIR: You will replace bad or worn parts and 
assemblies in instruments, machines, or equipment. 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daily during days out of TOO working days. 
0 TO 20 30 40 50 6Ô 70 80 ÏÔ TOO 
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44. YES REPORT WRITING: You will write an account or summary 
of your activities; for instance, a report on a test 
NO could include test set-up used, procedure followed, 
test data, calculations comparing actual with expected 
performance, curves, and charts. _ 
45. YES SPECIFICATION WRITING: You will prepare documents 
which specify the materials and components satisfactory 
NO for use in products or structures produced by your 
company. 
46. YES SUPERVISING: You will tell others what to do and 
evaluate their performance. 
NO 
47. YES SURVEYING - INSTRUMENT HAN: You will set-up and 
operate surveying equipment, such as an alidade, 
NO engineer's level, or transit, and keep notes, sketches, 
and records of work performed. 
40. YES SURVEYING - RODMAN: You will hold a surveying rod at 
points designated by the instrument man, mark points 
NO with elevations, make measurements, and perform 
miscellaneous duties as directed. 
49. YES TECHNICAL PUBLICATIONS: You will write or revise 
instruction manuals that include information like 
NO theory of operation, maintenance procedures, and 
troubleshooting techniques. 
50. YES TRAINING; You will instruct others in the use or 
maintenance of machines, instruments, or equipment 
NO or in fundamental concepts relating to these machines, 
instruments, or equipment. 
51 . YES TROUBLESHOOTING: You will determine why a machine, 
circuit, piece of equipment, or structure is not 
NO performing like it should. 
52. YES VERBAL REPORTS: You will describe your activities; 
for instance, a report on a test could include test 
NO set-up used, procedure followed, results obtained, 
and problems encountered. 
I estimate my future job will require me to engage in this YES checked activity 
at least two hours daiJy during days out of TOO working days. 
0 TO È È 40 50 60 70 È M TOO 
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53. YES WRITE PROPOSALS; You will prepare written descrip­
tions and cost estimates of ways to satisfy needs 
NO expressed by customers. 
54. YES WRITING CHANGE NOTICES; You will write instructions 
which show design modifications to machines, structures, 
NO circuits, or equipment. 
55 .  YES WRITING STANDARD PRACTICES; You will prepare written 
descriptions of methods, processes, or procedures in 
NO order to establish standard practices. 
56 . YES 
NO 
57 . YES 
NO -
58 . YES 
NO 
ADDITIONAL JOB CHARACTERISTICS 




Table 51. Percent yes responses to job activities by transfer 
versus non-transfer entering students 
Job 
Activity 
% Yes by 
Transfers 
(n=17) 





Analysis 71 82 80 b 
Build Things 76 72 73 b 
Calibration and 
Adjustment 82 68 70 1.4 
Check Drawings 47 58 56 0.7 
Communications 24 42 38 2.0 
Coordination 76 72 73 b 
Company Training 76 81 80 b 
Cost Estimating 59 43 46 1.4 
Customer Service 24 46 42 2.9 
Data Recording 59 61 60 0 
Derivation 41 47 46 0.2 
Design 53 65 63 0.8 
Design Assistance 65 68 67 0.1 
Drafting-Design 47 54 53 0.3 
Drafting-Detail 41 53 51 0.7 
*See formula 1, page 76. with 1 degree of freedom 
equals 6.635 at the .01 level of significance and 3.841 at the 
.05 level. 
not calculated because of small cell numbers. 
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Table 51. Continued 
Job 
Activity 
% Yes by 
Transfers 
(n=17) 





Drafting-Layout 47 51" 51 0.1 
Evaluation 53 66 64 1.0 
Expediting 41 46 45 0.1 
Experimentation 24 42 38 2.0 
Inspection-
Maintenance 76 55 59 2.5 
Inspection-
Quality Control 71 63 64 0.3 
Installation 59 47 49 0.7 
Instrumentation 29 53 48 3 
Manufacturing 24 16 18 b 
Mapping 12 16 — 15 b 
Marketing and Sales 18 26 24 b 
Materials Testing 35 28 30 b 
Methods-
Production 29 36 35 0.3 
Methods-
Quality Control 24 42 38 2.0 
Operating 41 51 49 0.6 
Perform 
Modifications 76 59 63 1.7 
Performance 
Testing 71 72 71 b 
Planning and 
Scheduling 29 42 40 0.9 
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Table 51. Continued 
Job 
Activity 
% Yes by 
Transfers 
(n=17) 
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Table 51. Continued 
% Yes by % Yes by 
Job Transfers Non-Transfers % Yes 
Activity (n=17) (n=74) Total 
Writing Change 
Notices 35 53 49 1.7 
Writing 
Standard Prac­
tices 35 30 31 0.2 
